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How to Read a Balance Sheet 


One Way Average Investors Can Judge The 
Value of Present or Proposed Investments 


By LEON MEADOW, Financial Editor 


ED HOBART, Advertising Mana- 
fer of a large publishing house, walked 
nto Walter Barnett’s office and said, 

u're an accountant, Waller—tell me, is 
it necessary or worthwhile to analyze 2 bal- 
lance sheet before making an investment in 
company’s securities? —T've been. thinking 
about lavesting in the General Sample Com- 
pany-—and T have their last balance sheet 

Wwith me now.” 

“I don't know how necessary it is," his 
friend replied, “but analyzing a balance sheet 
would certainly go a long way toward help- 
ing you decide on the merits of any. com- 
pany" securities. Before making an invest- 
‘ment ina security, be it a bond, preferred or 

m sock, You should know what kind 
spay’ is behind the security, what 
business fs, Its history, management, methods 
earnings, outlook and possibilities for devel 

‘opment.” And, as one of the most important 

things, you should also know its nancial 

condition. For this last purpose you must 
make a thorough study ‘of the company’s 
balance sheet. This will give you a diagnos 

‘of the company’s financial condition as it is 

at a given moment. It does not cover a 

period. of time, a8 an. earnings statement 

foes, but shows you what the company 

‘owns and owes at a given moment 

oa certain amount of 


read it properly—but with a little com- 
mon sense the average man should have no 
dificulty in forming a pretty accurate picture 
‘2 company's financial condition, after 
Studying its balance sheet. Various com- 
plications are possible, but, essentially, each 
‘nto. two. major 


pany 
eneralties.. Now let's have a look at the 
alance sheet of the General Sample Com- 
pany.” 

Fred put it down on Walter's desk and 
said, "Show me how to read it. You know 
Tm'a dub on the simplest ficures—and this 
sort of thing staggers me completely.” 

Barnett picked up the balance 
produced below 


ASSETS 
Mant and Property s 


oh 


Receivable 
Terest Receivable 


Account 
Acer 
U.S. Gov't Seco 


er Secattes 
Inventories 
ond Discount and Expense 
s10ss.060 
LIABILITIES 
‘Notes Payable — ———$ 3350 


te Payable sant 
Accrued. Wages and Int. Payable 3.067 
Reserve for Federal Tanes 002 
Reserve for Depeecation aan. 
Mort, 6% Bondy (1988), 2,000 
ses Die Jaa, 1, 1952 25,900 

Cum, Pret. Stock (2,000 shares 
$100 par yale) 200,000 

Common Stock, 20,000 shares, 

510 pur aloe 200,00 
Surpias 1297 
.055,000 
"To begin with,” he said, after studying 


“you must make a proper distinction 
Ipetween fixed and current assets, and between 
fixed and current liabilities, ' Fixed assets 
are those of a permanent nature, like real 
state, claims or investments, not. readily 
saleable or ‘collectable, Fixed’ Uabilities are 
debts which don’t have to be paid until after 
more than a year, Current assets are those 
which can be quickly marketed or collected 
within ‘the coming year, Current liabilities 
are debts which the company must pay. 

ithin not more than a year from the date 


assets and liabilities shows you whether or 
‘not the company is strong enough financially 

take care of its immediate or early obli- 
gations, We'll start by assembling the cur- 
rent assets and liabilities.” Walter picked up 
4 pencil and wrote down the following: 


ASSETS 
Nuts Recetable 15400 
Accrued Int. Recevaie 200 
Taventeres 144,08 
TOTAL CURRENT ASSETS wns 
LIABILITIES, 
Nudes Payable 23,500 
Accounts Pay await 
Accrued Wares and tot. Payable 3087 
Reserve for Federal Taxes seo 
764 Nae doe Jan. 1, 1982 25,00 


TOTAL CURRENT LIABILITIES «994,901 
‘What docs that tell you?" asked F 
puzzled. 
It tells you,” Walter replied, “that the 
dlfierence between these two totals 1 $373,- 


ay 


company. For a. $1,000,000 
‘Corporation this is quite large and, in iteelt, 
reveals a good financial structure, Tt also 
{ells you that the ratio between current astets 
and abilities is almost $ to 1. In other 
words, this company has almost § times more 
current assets than it actually needs to meet 
ite current liabilities. And, there again, 1s 
an indication that the liquid or current finan- 
‘al postion of General Sample Co. is exceed 
(Continued on page 6 
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ed, Ifyou have the slightest suspicion 
that you have eancer, consult a physi- 
cian atonce.Theodds are against your 
having eancer, but why take achance? 
‘Why wait until it may be too late? 
Follow theadvice of your own di 
or of your local Cancer Committee. 

or foe information wei, 
2 ita gions 
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| last a lifetime. H. 


HE. greatest thrill 
of my life occurred 
a few months ago. I re- 
ceived my first Guaran- 
teed Income check. 
“It's marvelous to 
know that those checks 
will come to me every 
month for life. 
“I'm taki 


ve never been 80 happy 
Nothing to do but fi 
id travel 


ctite excel 
The doctor 
why I shouldn't 


lent. Blood pressure n 
says there is no reaso 
live to be a hundred, 
‘This story is typical of those who have 
guaranteed Life Incomes. The Phoenix 
Mutual Retirement Income Plan makes 
it possible for you to retire at 55,60, oF 6. 
You may provide for yourself a Monthly 
Income forlifeof $100, $200,300, ormore. 


How the Plan Works 


a Month Retirement 


Hereis what a 


Income Plan, payable at age 55, will do 
for you 
Te guarantees when you are 5s, a 


life of $200, which 
200 and pethaps 

s depend 
you prefer, 


Monthly Income fe 
assures a return of 
two or three times that amour 
ingon how long you live. Or 
Cash Settlement of #. 


sh Payment 0 
your beneficiary of $20,000. Or a 


Monthly Income for life, 

Tt guarantees upon 
death from accidental 
means before age §5, a 
Cask, Payment our 
beneficiary of $40,000.0r 
double the Monthly In- 
come for lif 

Te guarantees in event 
of permanent eotal dae 
bility before age 5s, a 
Monthly Income of & 
other benefits which may 
n this Plan. A guaranteed re 


There a 


includes 


Money 
to leave your 
home reco debe Money or other neds 
Plans for women are also available 

‘One advantage of this Plan is that it 
does not have to be paid for all at once. 
Te is usually paid for in installments 
spread over a period of 20 years or more. 
Naturally this makes the individual ine 
stallments comparatively small, 

Another advantage of the Plan is that 
it goes into operation the minute you 
pay your first installment, As you con- 
tinue to invest, the fulfillment of your 
life plans is yuarantced, 


Send for the Facts 


We should like to send you an interest- 
ing 28-page book called “How to Get 
the Things You Want,” which tells all 
about the Retirement Income Plan and 
how it can be exactly suited to y« 

special needs. No cost. No obligation, 
Send for your copy today. 
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Men! 


Drive All Day 
in Comfort 


You are more comfortable while you 
rive, less tired when you are through, 
if you wear an athletic supporter. 
‘Try it, your next long trip, and see. 
We didn't find this out ourselves. 
Men wrote and told us—said there 
‘was less strain, less nervous wear and 
tear, less fat id & most reassur~ 
ing feeling of security. 
A upporter like PAL or BIKE is 
fe rettenacia boshsclaty ced coer: 


fort. Every man who goes in for stren- 
uous work or sport should follow the 
professional athlete's invari 
and “guard the Vi 


Se a er 
you can buy at its price. 
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How to Read a Balance Sheet 


(Co 


“So much for the current assets. Now, 
let's Took at the fixed ones. Go back to the 
balance sheet and you will see two items, 
Patents and Good Will, $100.00 and Bond 
Discount and Expense, $17,105—both of 
‘which can be disregarded as’ actual assets, 
as they are highly intangible at best. If the 
company fails, patents and good will may 
hhave no value whatsoever, Bond discount 
and expense is an item set on the asset side 
fo offset the loss which will come when the 
bonds of this company mature at par value.” 

“iH gen' nerd” interapted Fred 

Vell, assume that 2 company only Te 
{res $05/000 on the sale of bonds which they 
will have to redeem. at $100,000 par. value 
when they mature. That means a deficit or 
loss of $8,000—and to offset that and make 
the balance sheet come out right, they put 
‘down on item of $5,000—charging it to bond 
‘dicount and expense—on the asset side, 
‘Actually it has no asset value. 

“So, disregarding these two. items, there 
are still three fixed assets left,” continued 
‘Walter, writing as follows: 


Plant aed Property 6 
Mortengrs Recehable 1938 yo,c00 
(Other Secortes —— ‘ 40 
TOTAL FIXED ASSETS, 406,006 


Now, to pet the met total fixed asets, we 
have to subtract that $45,172 item of depre- 
ciation in the lability cohimn—and then you 
have a net total of $420,914. Let's add the 


two and subtract the net current liabilities?” 
ssa 


oso 


TOTAL NET ASSETS 


ind what does that prove, Walter? T still 
know. whether General Sample tea 
food investment or not.” 

“Tm coming to that,” Barnett continued. 
“Take the bonds first, as they have prefer- 
‘ence. You have $793,002 net tangible assets 
behind the outstanding $260,000 worth ‘of 
bonds, That means there ie over $3,500 In 
back of every $1,000 bond—and that cer- 
tainly’ is ample protection for anybody's 
money. 

“Now set aside $250000 for these bonds 
and you still have $548,002 net asets left, 
‘ext comes the preferred stock—which we'll 
fasume can be liquidated at $100 par value 
per share, Divide the 2,000 shares of pre- 
ferred stock into that $843,992 and you have 
about $275 for every $100 par value share of 
Deferred stock. In other words, there is 
Still 234 times enough money to ‘cover the 
preferred stock, and there again is ample 
Security. ‘The’ total needed will only. be 
$200,000, (2,000 shares t@ $100 a. share.) 
Subtract’ that $200,000 from the remaining 
$543,002 and you still have $348,002. assets 
left for the 20,000 shares of common stock— 


retty wood picture of 
the financial condition of this company. Its 
bonds and preferred stocks are well pro- 
tected, and Hf their yield at present market 
prices is attractive think youd be safe in 
Investing. And though T don't recommend 
common stock in any caso—here you have 
S17 net ase value hind cach share—and 
if you compare that with the present 

price of the common stock, you can quickly 


inued from 


tell how good or bad a buy it is for you, 

“Now, Fred, this i a particularly favorable 
balance sheet” But if ie had indicated that 
current labiliies equalled or exceeded cur- 
ent assets, this company's ‘Ananeial situa 
tion would’ be very shaky. And should the 
asset value behind each $1,000 bond be only 
$1,100—you could conclude that the bonds 
are avery poor tisk, 

“Or course,” Walter Barnett continued, 
“the balance theet is not enotigh proof of & 
‘company’s financial postion, "The earnings 
Statement is also of great importance—but 
that another story Im se prety ong 

“And Tve taken up enough of your time 
already:” finished Fred. Hobart, “Anyway, 

's been a big enough lesson for one Sitting, 
fand 1 certainly have learned a fot of things 
T'should have known, but never did, Some 
day, when we have more time, 1'd like to 
jearn ‘about ‘the vale of an earning state- 
‘ment as.an investment guide.” 

in reading or analyzing a balance sheet it 
should’ be remembered that much depends 
fon the particular character of the company. 
‘De dofne exclusively a cash business does 
nok ned the same ron ld poston st & 
Company doing a large € There 

‘pame ty, ut we have ied 1 
fBve a typical example which, if studied 
the reader, shi alow him. to apy he 
feneral rules, with a certain amount of com 
hon sense, to many diferent situations, 
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"HE booklets listed below will help every 
family in laying out a financial plan. 
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Bd « 
MeCluce Company, 46 North Dearborn St, 
Chicago, ML 

‘See How Easy It Is tells how it is possible 
to sart off with a definite plan for creating an 
immediaee estate leading to furure financial 
security. Get your copy of this booklet by 
‘Writing to Postal Life Insurance Company, 314, 
Fifth Avenue, New York City, 
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REPAIR BILLS 
by using this 


ONE. is blended 
from three oils—animal, mineral and 
tegetable—for a definite purpose. Not 
merely to make it different from 
ordinary oils, but to make it better. 


Because of its scientific blending, 
B-in-One cleans and prevents rust as 
it lubricates. This triple protection 
adds years to the life of your tools 
and workshop equipment; saves 
many a bill for repairs and replace- 
ments. No plain mineral oil can ever | 
supply as much protection. 


Handy cans and bottles; good | 
stores everywhere. Write for free 
sample and “Dictionary of Uses.” 


gl, | 


THREEIN-ONE OIL COMPANY, DEPT. A118 
170 Varich Street, New York 
260 Second Ave., Ville St, Povra, Montreal 
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Cool Shaves! 


take ’em on the chin 


and like it! 
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THE 2 INGRAM BARBERS... TERRY TUBE OR JERRY JAR 


Saar battalions but 
‘m genial with Gillerte, Andwhen 
the shaving brush comes up with an In- 
‘gram lather bubbling for action, Itakeit 
fon the chin and I like it! Ingram’s is 
cool! Cool!! COOL!!! 
“It's the coolest shaving cream that 
ever caressed my tough old cheek. It 
givesa quick kayo to the whiskers—it’s 
as soothing as a shaving cream can be. 


Coolness is the big Ingram feature 
either package. Economical jar or con- 
venient tube, each is crammed fullof the 
same soothing, chin-charming. cream, 
No smarts, no burns, no nasty nicks 
—nothing but coolness and comfort. 

No other soap of cream can dupli- 
cate Ingram’s chilly comfort! 


INGRAM’S 


Shaving Cream 
IN TUBES 
OR JARS! 


It just can’t be done—because 
Ingram’s has a scientific distinction that 
gives ic its exclusive feature. We put in 
three special ingredients that make it 
cooler and smoother than any other 
shaving cream! And Ingram’s is more 
than a shaving cream, For it feels on 
your cheek like a cream, a lotion and 
4 tonic combined! 

If you meed proof of Ingram's su- 
petiority before you buy—proof you 
‘can have and have it free! Just fill out 
the coupon below and we'll send you 
ten cool Ingram shaves—absolutely at 
‘OUR expense! And if you like shaving. 
comfort—you'll like Ingram’s! 

10 COOL SHAVES—FREE 
———————— 
BustoL-Mvens Co., Darr, H-101 

110 Washington Street, 

NewYork, N.Y. 

Td like to ery ten cool Ingram shaves 
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By 


COLLINS P. BLISS 


Director of Popular Science Institute 


the FACTS 


on the 


Season’s New 
adio Sets 


ea new sets are here and radio 


enthusiasts are confused again with the 
roblem of what to buy and whether to 
buy at all. ‘There are some fine receivers 
to choose from this season and the cost 
of these new sets is moderate when com- 
pared with the price paid for some of the 
old sets that are still growling out discord 
in many homes. 

Just how the new sets differ from last 
year's and what they offer in the way of 
improved radio reception and convenience 
is told by Alfred P. Lane on page seventy- 
one of this issue. As indicated in his 
article, the outstanding new circuit fea 
tures are the super-heterodyne system of 
amplification and automatic volume con- 
trol, 

Though both of these circuit features 
afford, with proper design, many improve- 
ments in the performance of radio se 
they may also be the cause of many new 
ills of a character disturbing to owners of 
sets of careless design. The present orgy 
of price-cutting in radio is encouraging 
slip-shod design and hasty adaptation of 
incompletely developed sales features. 

It therefore behooves the buyer to be 
more careful than ever, and. to take 
advantage of such reliable advice as he 
may have at his disposal. In this con- 
nection, the Popular Science Institute 


10 


offers its advisory se 
that it conducts at 
York University. 

Recognizing the possible deficiencies of 
improperly designed receivers of the newer 
types, the Institute has extended its 
standard test of radio sets to include 
many new measurements to ascertain the 
presence or absence of undesirable char- 
Acteristics peculiar to improperly designed 
super-heterodynes and receivers with aul 
matic volume control. ‘The new addi- 
al measurements include the quantita 
tive determinations of 

1, Background noise, 

2: Heterodyne hiss 

3. Image frequency response. 

4 Other undesired responses. 

5. Radiation that might interfere with 
other receivers. 

6. Undue side-band cutting. 

7, Ease of tuning and the accuracy with 
which it-can be set 


ice based on tests 
s laboratory at New 


INSTITUTE BULLETINS 


Heating and Ventilating* 
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Construction 
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Advice on Installing Oil Heat 

Refrigeration for the Home* 
*Starced bulletins 25 cents 


its and sulficiency of automatic 
volume control action 

9, Loss of fidelity due to demodulation, 

30. Suiciency of manual volume con- 
tra 

Besides checking all the points. men- 
tioned above, the tests of the Institute 
determine, of course, whether a set is suf- 
ficiently selective, whether it is sen 
to distance reception, whether itr 
duces tones f 
power handling 
be." Good: value is another item that is 
by no means overlooked; in judging 
whether a set is deserving of the approval 
of Popular Science Institute, its: merits 
as regards the various operating charac- 
teristics and its price are considered. 

To make tests of the sort described 
requires elaborate apparatus, The test 
arrangement employed by the Institute is 
that which has been accepted as standard 
by the radio industry and permits. the 
most accurate type of measurements on 
radio sets, This year, part of this testing 
‘equipment has had to be inclosed in the 
small wire-shielded room shown in the 
ilustration. A double layer of wire sreen 
keeps out. electrical interference that 
‘would prevent accurate measurements of 
the highly sensitive sets now available, 
Anyone who lives in a steel frame house 
knows how effective metal is in prevent- 
ing signals from getting through. 


The tests described above provide the 
Institute swith considerable accurate data. on 
the current sets and readers ‘will be supplied 

ea list of good receivers by applying 10 
Popular Science Institute, 381 Fourth Ave,, 
New York, N.Y. 
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GENERAL FOODS ANNOUNCES A NEW 


RESEARCH ACHIEVEMENT.. 


VITA-FRESH 


N Story of 
I] vrea-rnesn 
Treat your face to | 


a soothing shavel v 


wing Cream! Its 
and lubricate 


Vira-Fresi, the latest research leaves in the can enough oxygen 
achievement of General Foods, is to cause some deterioration of the 
complete solution to the problem contents. Vita-Fresh seals coffec’s 
Of coffee freshness. It has already fragrance so perfectly thar, even 
been applied to Maxwell House expert coffce asters cannot tell the 
Coffee, one of General Foods’ 20 difference between coffe that has 
nationally advertised products. stood for months in Vita-Fresh 
Coffee deteriorates on contact cans and coffee fresh from the 
| with air. The delicate, volatile la- roaster. 
vors escape, thereby causing loss Probability that the new process 
of freshness. Oxygen combines may be made available to other 
with oils lee in the coffee, thereby packers is disclosed in the an- 
causing staleness. The best vacuum —nouncement that the American 
packing now in commercial usere- Can Company has been authorized 
moves 90% of the air. Vie-Fresh to grant the use of it to other 
removes more than 99% of theair coffee roasters. 


Learn to sell 


automobiles. and, for practical purposes, creates. “The Story of Vita-Fresh,” a 
easily, quickly =| s complete and perfect vacuum. booklet which should be of in- 


oa The importance of this advance terest to both housewife and busi- 
is shown fom the fact that [EE] ness man, will be sent co you 
even a 90% removal of air free upon request. 
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Did Too Much Water 
Ever Expand This World? 

Hum’s a question the answer to which T 
don't’ know, and. more than that, T- dont 
know anyone who can give me the desired 
Information, What want to know is this 
How mich did the 


earth expand at the 4 2%) 
time ofthe flood? Orin ) 


Sietveneter et GREY) | 
Wiz) 

dry land reappeared? one 

ere Kes 


some one answer. this 
in “Our Readers Say. 
You have a great mag. 
azine, Keep up the 

food work on aviation HA, La Grange, 


A Kindly Bite That 
Cuts Us to the Quick 

As a subscriber for about six years I wish 
to state that Lam generally satisfied in the 
extreme with your articles, but. in reading 
in a recent'issue in an article on “Do Sharks 
Really Bite Human Beings?” I came across 
feveral curious statements, ‘The author 
mentions, as one of the dangerous inverte- 
brates of the Florida and Gulf Stream dis- 
trict, the "Spanish Man O'War,” by which 
J euppose that he means the Portuese Man 
‘OWar Physalia pelogica, which is not such 
‘a bad mistake, but in the next breath be 
Identifies it with the “chambered Nautilus,” 
which ts, as every zoologist knows, a cepha- 
lopod, tirely harmless, OF course, the 
Phyvolia is, a8 your author says, a real men- 
face to life One would think, however, that 
‘your magazine would like to'have its state- 
‘ments in accordance with fact, and not to 
confuse the already small idea ‘of zoology 
the public may have —HLV.G, Woods Hole, 


Just a Couple of 
Earnest Little Suggestions 
Wnex I receive Porta Scmsce 
Moxey, T look frst at the table of cone 
tents 0 find the general and specal atmos: 
Dhere of the issue. in order to save me 
{rouble in turning to the contents Tet out 
aa-thumb" space irom the cover similar 0 
that “found ‘on. dictionaries and relerence 
‘works, "Why cannot the publishers ‘do. the 
Same for every copy? In'the home work: 
Shop section of your 
apatine, meaiure- 
rents aré often given 
Bs tothe sizeof things 
to be made. T surges 
that. you A 
meng oe he 
oo lee fetes 
ne that one 


at ee et te moet 
Suggest. we should always have a rule right 
at hand, which you see would be a great 
Seed ie a ae 
Sar era 
Beira 


n 


Here's Another Cry for 
More Power and Speed 


War reading a recent issue of Porctar 
Scurice Mosruty the writer noticed in the 
readers” columns, on page ten, the letter 
written by P. FL L. of Loveland, Ohio. Hav- 
ing an underslung high speed Model "T" hizn- 
seit he believes with PH. L. that there 
should be more space devoted to articles on 
all types of racing cars. Of course the “bint 
for car machinists” and the helpful talks by 
Gus are of the very best, yet the writer feel 
sure ‘that those who have taken up the 
hhobby of building their own cars (and there 
rust be a great number) would like descrip- 
tions of novelties in the way. of power and 
speed—CAM., Lakewood, Ohio, 


Dutch West Indian 
Not Interested in Man's Past 


T at a reader of Porvtan Scuzvcr 
Mowry and Tlike the magazine very much, 
But I think it would be a fine thing if you 
woukl print more articks on what the 
human race will be in the future and less 
about what it may have been, I believe that 
if our scientists spent as much time trying to 


make a comfortable 
Hiving to get the work 
that is so necessary for 
‘our happiness and well- 
being, as they do try- 
ing to prove to all 
those who have been taught according to the 
teachings of the Bible that those teachings 
‘hich the constitution of the best country 
of the civilized world today is based upon, are 
fale and that the human race in all its 

‘was not created by a Supreme Being, 
but that itis the result of a Buh oF some 


enlists are like the rest of us, always trying 
to make someone out a lar--GBB, Aruba, 


D.W.L 


One More Point Where 
Plane and Auto Meet 


land highway traffic conflicting. 
that the Grand Central Airport in Glendale, 
Calif, was believed to be the only. place 
in. the country where such a condition 
existed. If it would be of interest to. your 
‘magazine I would like to state that in Wash- 
ington, D. C., at the south end of the High- 

: bas to be halted 


‘cross the highway. This condition has just 
recently come about due to the merging of 
two corporations that. sponsor the feld.— 
ES, Washington, D.C. 


Both the Bartender and 
the Booze Have a Kick 


Is menty to F.C, O'Leary, Can, who had. 
a thirst-creating problem in a recent issue of 
Porciae Scuxce Moxtuty, 1 submit the 
following solution: It 

aman mixed a gallon 
of rum w 


peakeat 100k 
back his gallon of rum, 
the man had’ a halt: 
salon” of rum and 
Water, one-third water 
fand two-thirds rum. If 
the repeated. the trick 
two times more, the 
final resulting mixture 
would be one twenty-seventh water and 
Cwenty-sie-twenty-ievenths rum, or 9638 
rent rum. Which he ought to get some 
ck out of, what?—RHM., Mechanics- 
ville, Towa, 


More Science, Less Flying 
and Lots of Photography 


Wary not devote a section of your maga- 
ine to photography? It seems” as. though 
all you have is aviation. “Why not get a 
litte ‘more science in and a little more varie 
ety? RH, Laramie, Wyoming. 


Master Mariner Tells 
What's What in Boats 


Brive an exiailor and master mariner, 1 
am naturally most interested in boats, In 
the “August jue of  Porvian  Sciexce 
Mosruty is an article headed “Motorboats 
Race but Stand Still.” This makes good 
reading but T am wondering what such 
‘experiments will prove except {0 show whieh 
combination of hull, moter, and propeller 
makes the best tugboat, but’ not necessarily 
the fastest boat. Brute strength alone makes 
more danger than speed. I claim that if it 
‘were possible to tow some of the world’s 
fastest speed boats at 


theron top ec 
after first removing the [3 ve 
pate cal st 
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Once the coal bin 
—now a billiard room 


ILLING cracks ia the wall ruts fo the floor, 
tes, with SmoothOn ‘No? Ty and ‘painting 
walle and Noor with, Smooth-On’ Irom Concrete 
Pain, have converted this basement Tato an at 
Similar treatment of useless cellar space, es 
pecially If you have substituted oil oe Ea 
Mag Yor coal, would make 4 play” roe bi 
en, work of storage room, because thr’ Smooth 
mot only. produces 2 handsome easly cleaned 
{inaby but alsowaterprools the. wall 
Wie Snioath-On No. 7 aso 
in ang ew “iron-tard 
onalusting waterproo! en 
Shop Nowes, Alling 
Ks in old 


In and patehig found 
ponds, troushs. ete 


inelywaterproot, 
Letter appearance. 
roof finish and. to" stop 
sting’ and. crumbling ol 
‘heveld walls and foots, 
“The cont for the Smooth 


durable, and, sive 


fran can do a perlect 
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Broventents and wil be wel 
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YOU MAY shied your 
floorsookgod enough 
be that's aly because 
youve bec acer 
fomed 10 ther ding 
nom If you want 
Ser them 3s uthers do 
therely refinish sal 
spor under 2 rug, and 
compare the old su 
fice withthe new. The 
difference is wawally 
Smazing. Only then do 
you realize how much, 
Jour home’ i band 
Eipped by your Howes 
Rrow much more a 
imetive Wt could be if 


‘aly those floors could 
Ihetmproved. They can oe 
be. With the Ponsell 


‘a improve them 
Jourselt easly 


‘This amazing little mai 


Loox at your Aoors Are you satisfied with 
them? Completely sutisted? Proud of them? 

‘You coult be,” You could make them ten 
times lovelit, “You could make them envied 
by every neighbor-admired by every vii 
Within’ a day you could tansform thea — 
fguckly change’ them from. dingy” surtaces, 
Iechily covered up foc the roost pare by Tugs, 
tw pleaming, spaless places of which you hate 
10 hide a staple inch 

‘Oh, no!” you say, “Not my Oh, 
yes, we amwer, yorr floors, ANY floors. The 
Trose neglected Goors have poses Layer 
tipon layer of old shellac and varnish may di 
gure them. Year upon year of proundan dirt 
‘may seemingly defy removal. Yet underneath 


there is the clean and honest wood —the hidden, 
‘watrath and color of the grain, 
‘But, the expense?” you say. “I've had 


them pve me Gamates, What about the hun- 
dreds of dllars refinishing will cont me? 
‘Ths adverscment offers you'n way to over 
ome that diiciey.Te cals your atention 0 
the moet remarkable machine ever mate for 
houshold” tsa machine ar reénishes 
fioors, scrubs Bors, polishes Boors—a machine 
| ar coms bur freuen of what you uiually 
Fay for one veh job With I jou youre 
SUF rebnah Bours with casos The appasentiy 
| finpomstle job of taking of belae oe vam 
| peters abpardly cages ‘The manifeny ack 
Breaking jobs of sandpapering and robbing in 
few wec'tam out wie a mune of mocly 
fuiding » machine 
‘And thi refinishing only needs to be dooe 
ente? The oor never has tbe rebnishe again! 
‘Aicrward a ile waxing and polishing with 
the machine cae ina whtle-ah operation st 
Simple tht a hk can maser steep! pour 
sors honking as though they had Been te 
| Sis the Gay befor 
| "This i noc mere enthusiasm. The claims we 
make can easily be demonstra In twenty. 
four branch ofices we have men seady and 


serapen sandpapers, refiniches-then Keep Your floors 
in'prtot condition forever afer “cot but 


SCRAPE and REFINISH 
YOUR FLOORS yourself 


does all the heavy work: 


wa fea 


ing job, 


anxious to show you, iw your home, what the 
Ponsell Floor Machine ean do, In thousands of 
homes. it has already won” the unqualified 
praise of users 

It not cooly finishes and polishes wood 

, but scrubs linoleum floors. spodessly 
clean’ without the least splashing. "It does 
vay, wih all the drudgery. “Gone is the 
Ssooping and kneeling, the wear and tear on 
Your hands of ‘water, soap, cleaning AU 
Aerubbing. brushes and wet ‘rags, Thea the 

chine polishes the linoleum with a result 
{far surpassing anything. you have ever known: 
4 shiny immaculate surface that dust and diet 
have a hard time sticking to, 

Just what the Ponsell Floor Machine does 
snd how it docs it 1.8 fascinatiog story that 
‘crery home-owner should read. We offer you 
sn interesting booklet that contains ita clear, 
brightly old description intetlarded with 
planatory pictres. Wit your eyes on your 

jars, can You say, No, I am not interested"? 
ASE us for a FREE demonstration—or, if You 
re too far from our nearest office, a ten-day 
FREE tial 


Your Business, Too, 

‘Thousands of leading firms keep theit floors 
spic and span with the Ponsell, "Far cheaper 
than hand labor. Write for information. See 
‘cpa below 


cil leer Machine Co, 
Hieio. Wear toh ses 
Depa P5 isl, New Yank City. 

tie, information rearing 
piscine “T''am terested 


in a streamlined fashion, round in the sides 
‘ait and round up rear ends of chines. The 
result would be a sort of streamlined stern. 
“AEM, Brooklyn, N.Y. 


India Up in the Air 
on Two Problems 


asta reader of your plendid magazin, 
wtichifrds me inerest swell a5 eat: 
Timent should like to have tro questions 
Shiwerea th have ped my" ends and 
sole The selina Use problems 
Moth tee ape 

eaten, Hte” ait ay 

E Our earth we 4 

Cy 


for twelve howrn can 
we come down on the 
Uther se of the earth? 
$Theseeond question t-Ther are two men on 
{op of an sirhipy ope at one en and the 
Uther at the apposite end, The man at the 
fear shoots with'a gun a the man in on 


The 5 
and 
trun 300 miles 
the Dullet-are 
Wit the bullet ‘hi 
Satara, India, 


‘of the airship is 300 miles an houe 
‘speed of the bullet when it leaves the 
Inoue, "The airship and 
Tn the same dicection. 
the front man?—V.R 


Ignoring Russia Looks 
Like Quite Some Job 


T ai to laugh when T read F. PSs out 
burst against the articles on Russia, Rusia 
comprites almost one-sixth of the work!’ 
and area, 40 is it, after all, an easy matter 
completely to ignore her as F. P. S. advises? 
Thelieve that the day is not very far distant 
when Russia will be the leading industrial 
nation of Europe. Tf her exports of wheat 
and limber now cause hysteries in this coun 
try aswell as many, other counties, what 
Wit It be a few years from now?—COM., 
San Pedro, Cali 


That Pulling Magnet Seems 
to Have Its Own Troubles 


B, MeC/'s question about the increased 
‘weight of the magnet Is a fine one. Since 
the word weight maybe defined as the 
Dull of gravity on a body: oF the force acting 
tupon a body, the magnet would increase its 
Weight because it is pulling towards a fixed 


body. ‘This extra force acting with srayity 
would make the magnet weizh more. The 
magnet is also supporting the needle as well 


trying to move townrdy it, 30 that the 
eal really becomes n Reed! body —L-WB, 
ioomsburg, Pa: 


Wanted: A Good Idea 


for a Vacuum Blimp 


Wary can't some of your smart readers get 
together and design a vacuum blimp? T sus~ 
fest that they fill a 

Tight ‘eovering 


the outside atmospheric 
pressure and pump the 
air out of the smi 


Etosan, pump ot mote alt to make i 
anyant, pump. oul mote als t0 
Pasties emits Come on now Hes eae 
tho saps it cam or cant be done —HLL.C, 
Cantos, Ps 
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This Little Grow! Comes 
From Far-off Bombay 


T axe one of your subscribers and I find a 
you in 


it may not be liked by some of the adver- 
tisers T think it will be a good. policy to 
separate advertising matter entirely from 
reading matter—SPN., Bombay, India. 


He Knows a Good Thing 
When He Sees It 


I wie all of the Porviae Scirxce 
Maxrity copies I have ever gotten piled 
away. in my case where only’ those books of 
Special interest are kept.—WF-H., Maumee, 
Ohio, 


How the Meteor Landed 
@ Knock-out Punch on a Ford 


I ast wondering where L. St. J. H, of 
Richmond, Cali, got his information that 
meteors always ill in a perlectly vertical 
direction? Pictures of the sky during a 
meteor shower show them falling in. all 
‘directions. T have a photograph that T took 
fone night last summer, and it, shows two 
meteors shooting through the air at a very 
Acute angle to the earth, The big meteor 
which fell in’ Arizona 

and buried itself, leav- 
ing a huge crater, did 
‘not, fall “vertially, as 
borings have shown, 
‘The body of the meteor 
is far to one side of 
the crater. A. number 
‘of years ako, out in the 
‘mountains of southern 
California, “a meteor 
fell near me one after- 
noon just before dusk. T was about a quar- 
ter of a mile trom where it passed between 
me and a mountain peak, and it appeared 10 
be at approximately a.'thirty-degree anzle 
from the horizontal. Tt seemed tobe 
mmense ball of blue flame. Tt disappeared 
behind a ridge three or four miles away, 
and exploded. with a terrific report, “So 1 
think the old” Fond might have got the 
knock-out punch from most any. direction, 
‘except pechaps from straight underneath, 
EBAL, Fellows, Calif 


He Wants His Cake 
All at One Mouthful 


1 mcreve that several improvements might 


your model articles in their entirety 
T don't get any kick out of picking 
ip an issue and finding that something 
interesting te coly partly there. The most 
interesting thing jn the magazine is the dis. 
‘cussion of simple technical problems and 
‘questions, Tam not satisied yet with the 
explanations given as to what makes the 
ler rotate at the end of a notched 
Stick. when the notches are rubbed with 
Another stick. Let's hear same more on that 
‘Guetion—LEL, Bloomington, Ind. 


Russia Has a Few Remacks 
Intended for Colorado 

Tx “ove weaoess sav" [saw a remark 
made by FPS, of Denver, Colo. which 
could only be ksued from a. persim who 
tither docs not know what science and the 

ional aim of science are_ There is one 
thine that Tam positive of: FLPS, cannot be 


fan American, for if he were how could he 
help then but to look with admiration at a 
‘nation that had for many centuries wallowed 
in serfdom suddenly becoming so audacious 
a to throw off this degrading yoke. T shall 
‘conclude by apologizing on bebalf of Sovict 
Union to FPS. for being the only country 
in the world that has no aristocracy or 
money lenders-—MS, Nicolaief, Russia 


You Asked for It, L. R. C., 
So Here It Is 


Arrer reading the letter of LR.C., Los 
Angeles, it seems that, in spite of all of the 


inoders' "school of 
thought and soon, all 
ff the ‘marrow minded 
People ‘are not dead 
fan L, RC 
Airaid ‘f the truth be (ih Y 
Stdvance theories simply: disappeared after a 
thle In this day" and age of scenic 
nlthtcament and progres, there sno place 
foe fear the tra ad ack of rent, and 
‘wool advise LR. to keep hi opiians 
‘on the history of man to himselt, it would 
iene that RC: woul‘ on 
a pedestal and permit us poor fool wi 
telleve the words of “menisy_ Scena 
{haze on his superior wiidom ‘with awe 
And reverence. Ii be knows 30 mich about 
have: we not heard of him betore? 
3 Norwich, No, 


It's Little Indeed Anyone 
Can Tell the Moron 


Ty: “oUK meaoens s4¥" column in a recent 
faue of Porvtar Seurxce Moxtiiy  Pro- 
fessor J.W.M., Trenton, Mo, gives a posible 
and perhaps practical method—"How to tell, 
‘© moron on sight.” On sight, what shall we 
{ella moron when the moron invariably does 
the talking?" What cam you on sight tll 
‘a-moron? Are we all morons except on one 
for two high spots?—BALJ., Pittsburgh, 


Ambitious Auto Racer 
Wants Help from You 


Lars have more about auto racing, 1 
certainly azree with P. HL. on his ea of 
the type af racine to discuss, "How about 
Some aries nthe building of etter “loss 
‘ouly" racers? ‘There mst be hundreds of 
Porcuae Science: Mowry renders who are 
‘more than “a Tite” interested In the tl 

Broan on ual ue. woul po 
Ete pointes {rom more experienced han 

than inysell--HET, Sioux Cty, toma 


Sharpen Your Pencils 
on This Trapezoid 


Hix problem for some of your math- 
eal ener Tre bp 

‘round inthe shape of 4 frapesoi.” One 
hase is twelve feet long = 
fod the other is tt 
feet lone. The. twa 


sides are each 140 feet 
long. Required, to run 
4 Tence, from one side 
to the other, parallel 
‘with the. ‘bases that 
teil cut the plot into 
two ‘equal pieces of 


slong withost 
JW'SC" Alvoont, Al 
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fast night, I was guid. 
veh the SEVEN CIRCLES , 


o of 
tt ELLS pointing the tire 


ee, , 


ELS and Fsvod cutie the 
Sounds of Tine’ ad 


a lay nde eal 


The Dramatic Ascent Toward 
Man Begins 
‘And then my guide throush the seven 
‘epochs of cteatlon showed me the develop 
‘ent ofthis tiny spar of ite nab 
{ham bacterium, "Fes it joe 
‘of ts kied to form eolonien. $a 
ge 


toll fy, while 
i rth nua" fe 

yaa ie poner 

fin ii 


Doubleday, Doran 
© Co, Dept. 2610, 
Garden City, ¥. ¥. 
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Masonite will 
keep your 


home warm this winter 


Outdoors, it will be cold this winter—of that insulationand sound deade 


‘That'sthe prac 


youmay be sure, But thetemperature indoors tical thing to do—in new building or remod- 
Will depend on whether or not you protect your Cuts fuel bills a third or more. Assures 
home with Masonite Structural Insulation, g value for your property. Enhances 


Masonite do 
where it belongs: inside in winter, outside in For a perfect, crack-resistive plaster base, 
summer. It’s a structural material, too: re- use Masonite Insulating Lath, 
places oth 
and basement space into cheerful, useful rooms. 


its job well. Keeps heat the comfort and healthfulness of your home. 


materials; converts waste attic 


We'll gladly send you the free Masonite 
booklet, telling the story of its manufacture, 
Build Masonite into walls as sh 
roofs and ceilings as insulation, into floors as dealer for information. 


Masonite 


STRUCTURAL INSULATION 


INSULATING LATH + PRESDWOOD + QUARTRBOARD 


thing, into Or ask your architect, contractor or lumber 


“Make it out of Presdwood™ Sarr 


endless uses for this grainless board 
Trunks, toys, furniture, truck bodies, incubators, and many, many other articles 
are better and more economically made with Presdwood. Cuts time and cost ia 
production. Easy to work with—doesn’t crack, chip, spit, splinter or warp. Home 
rechanics praise i, too. Check the coupon and send for free Presdwood! booklet. 
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GERMS 


Hailed as Mighty H’eapon 


mn VAR on 


By CLAYTON R. SLAWTER 
(OWN to the vast majority of his 
countrymen, an American sicilist, Work: 
ing quietly with test tubes, germ cil 
and microscopes in a mid-Western la 
tory, has made a series of astounding dl 
that'may give the medical profession control over 
number of deadly diseases. 

He is Dr. Arthur I, Kendall, professor of Laid 
bacteriology in the Northwestern | Univer: 
Medical School at Chicago, Made public's few 
‘weeks ago, his findings have been hailed the world 


DR. ARTHUR I. KENDALL, professor of research bacteri 
Northwestern University Medical School 
in history, he has succeeded in making invi 


logy in the 
Chicago. For the frst time 
He disease germs visible and 


over as the greatest forward step in medical bac- 
teriology since the days of the immortal Pasteur. 
Kendall's discoveries may be said to fall into 


has thus been able to see what some of man’s worst enemies look like 
His work indicates that bacteriophage are the invisible form of the germs 
upon which they feed and now may be produced at will in laboratories, 


too closely connected groups. Fist of all, he has 
succeeded! in growing at wil, from the blood af 
Pitients suffering from these diseases, the germs that cause 
Intiuenza, measles, arthritis or inflammation of the joints, com 
Bo cols, and chdocardis or ffammation of the Bear Ii 
ss to identify the germs of 
titse fellas, pice fatal malode, ual 40 grow Doom he 
Tnboratory, had ended in fa 
“This achievement obviously is of the greatest importance to 
the future study of these diseases and eventually may lead to 
means of checking them. ‘The reason other scientists were 
Unable o isolate the germs was that the bacteria were invisible, 
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even with the aid of the most powerful microscopes. For the 
first time in medical history, Kendall has made them visible. 

__ Even more sensational and far-reaching is his discovery, grow- 
ing out of these experiments, of a method, reminiscent of the 
‘magic wishing ring in the fairy tale, by which he arbitrarily 
change the germs of many diseases from their invisible to theit 
visible form and back again, This he has done with the germs 
of influenza, typhoid fever, infantile paralysis, yellow fever, pneu- 
‘monia, scarlet fever, and’ the bacteria that are responsible for 
boils, abscesses, blood poisoning, and certain skin diseases, 
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At right, millions of locusts, each 
like the one seen below, 
destroyed by a sickness that Ted 
to the discovery of an invisible 
it that kills disease germs 
ithout hurting human beings. 


‘The fact that there are two kinds of dis- 
ease germs, visible and invisible, had been 
suspected by scientists for some years, 
‘The first to suggest this possibility. was 
Dr. F, W, Twort, of London, who, nearly 
‘twenty years ago, announced that he 
Hlieved he had discovered invisible germs, 
These studies were continued by Dr. F. 
’Herelle, a French physician in the Egyp- 
tian government service at the time, and 
now of Yale University, and later led to 
the theory of the “bacteriophage,” which 
‘sensation in medical cigcies when 
it was first announced, 

According to this hypothesis, there exist 
minute, invisible germ parasites, oF germ- 
eating germs (called bacteriophage by Dr. 
dHerelle), that prey on disease germs as 
disease germs prey on us without, how- 
fever, attacking the human system. Fif- 
teen’ years. ago, at the Pasteur Tnstitute 
in Pavis, d'Herelle for the first time applied 
hhis theory, curing a case of dysentery by 
means of “bacteriophagy. 


ILE it was known that there were 
visible and invisible germs, it was left 
for Dr. Philip Hadley, of the University of 
Michigan, to discover, more recently, that 
there are Visible and invisible forms of the 
same germs. He established this “dual 
Hersonality” in the case of the germs of 
dysentery, cholera, typhoid, and di 
tia, which he produced in both 
Exit Yoon,” Gnsandicgooene the 
results of his researches was the fact that 
the invisible form of the dysentery germ 
didnot attack rabbits and, more impor- 
tant still, was immune from the bacteria 


me 
Now, the tremendous significance of 
Kendall's contributions lies in these two 
facts: 

First, through his discoveries, the germs 
change from the visible to the invisible 
Jorm, and vice-versa, can be watched and 
fontfolled, “Ie other words the’ tiny, 
invisible killers now can be brought out 
into the open, where they may be studied 


40 that methods of com- 
hating them may be de- 
vised. 


Secondly, his work 
throws a brilliant new 
ight upon the 
ature and activities of 

cteriophage, - Ken- 
dalt actually succeeded in 
changing these minut 

a ae 
visible the 
seem fo delight in destroy 
ine, As Jorahadowed ba 

experiments 0 
Hadley, it appears, there- 
fore, that bacteriophage 
‘simply are the invisible 
‘Jorms of their aren prey. 


HOUGH still in their 
early stages, the possi 
bilities of Kendall's find- 
ings to the study of 
bacteriology and, through 
it, to medical science, seer 
limitless. If germ-destroy- 
tne. bacteriophage can be 
“made” at will, it would 
‘seem that ammunition of 
unprecedented effective- 
‘ness could be brought into 
play in future wars on 
By leading to 
‘creation of such powerful new weap- 
fons in the fight on a long list of diseases 
that have been among the of 
humanity for centuries, Kendall's 
cries may completely” revolutionize the 
Practice of medicine. 

When, a few weeks ago, Dr. Kendall 
concluded the announcement of the out- 
come of his researches in a lecture before 
a. distinguished scientific gathering at 
Northwestern University Medical School. 
the mild-mannered. fifty-four-year-old 
professor was greeted by an ovation. The 
‘moment the applause and cheering ceased, 
Dr. Edward C. Rosenow, chief of the 


ie Growth St top hls the germ Abs 


clear broth of 


bacteriology. research divi 
sion of the Mayo Clinic, a 
Rochester, Minn., said: 
“We have just listened to 
the revelation of a great dis- 
covery.” Dr. Irving S. Cut- 
ter, dean of the faculty of 
‘medicine at, Northwestern, 
declared: | “This discovery 
is as startling to the scien- 
tific world as were the dis- 
coveries of Louis Pasteur sixt 
‘As the cast of many af oe wont 
reat innovations, the secret of Kendall's 
discovery, once known, is simple enough, 


Tee Sick Locusts Led to the Discovery of a New Cure 
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‘or Fatal Maladies Is Told in This Dramatic Article 
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He found that he could make germs vist 
ble or invisible by feeding them on human 
proteins 

‘Dr. Kendall believed that “faulty germ 
diet” was. responsible for the failure of 
scientists to grow the bacteria of influenza, 
measles,and small pax,all of them invisible, 
outside of human bodies, ‘The bacterio- 
ogists fed them such mild concoctions 
as beef tea and gelatin, which contain the 
breakdown, or decomposition, products of 
proteins, When on the war-path, that is, 
After penetrating the human or animal 
body, “disease-causing germs, however, 
thrive on stronger stuff. They eat the 
Pre proteins themselves. As a matter of 
fact, the human and animal system con- 
tains scarcely any breakdown products of 
proteins, 


.0 KENDALL gave his germs high- 
SOE redone fe nudes cata Bold 
ut of pieces of the small investing of 
numa beings, pigs, dogs oF rabbits, 
he called "K medium, From this: uid 
even the faintest traces of breakdown 
Products had been chemically, removed. 
into the culture he poured blood from 
Jhuman influenza patients, which caused the 
‘medium to become cloudy. 

"To. make sure that the new mixture 
actually contained influenza germs, he 
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Gs phage I attacking « group of germs. Nest, phage breaks through germ shell, ls germ, which bs 


injected a few drops of it into the blood- 
stream of a rabbit. The animal assumed 
all the well-known symptoms of the “fu.” 
Then came the essential part of the 
eperiment, 


‘some of his cloudy fluid, con- 
will be remembered, of "K med- 
blood, with 


sist 
jum” and influenza patient 
quantity of ‘the old-fash- 
joned germ-foods. The result 
was startling. The germless 
medium soon was populated 
by thriving colonies of min- 
vuie round germs, Here, at 
Jast, were influenza germs in 
their Jong-sought, visible 
form! 

Kendall repeated this ex- 

iment with the hitherto 
Invisible germs of several 
ther diseases, and in each 
case the result’ was the same. 
Then he reversed the proce- 
dure, Taking germs that, un- 
til then, had been known onl 
in their microscopically visi- 
ble form when grown in the 
ee apie eats 

lanted them in -pro- 
tein “K medium,” all 
became invisible. Now he 
filtered these invisible germs 


and is consumed, 


through the very finest of porcelain filters. 

The fuid that came through he mixed 
‘again with the old-fashioned germ-foods, 
‘As though by magic, the germs once more 
assumed their visible form. No matter 
how often he repeated the experiments, 
each time he got visible germs out of 
invisible virus (Continued on page 120 
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When Cou 


My 10,000 CfAights 


APTAIN FRANK T. COURTNEY began fly- 


‘With this plywood box bolted tothe radder, 


Goureney tented the big Curtin “Conde 


the expense 
rudders to 


20 


have ridden into the sky on theit 
initial tests. It totaled more than 
a hundred different types 

For fifteen years, I have been a fre 
lance test pilot in England, on the Con- 
tinent, and in America. During that time 
I suppose I must have made 10,000 test 
hops—possibly more than any other pilot 
in the world, 

My most fascinating adventure in test 
flying began one fall day in London. A 
relatively unknown Spaniard, Juan de la 
Cierva, invited me to lunch. He bad 
brought 2 strange “ying windmill” from 
Madrid, and asked me to fy it in its early 
tests. That was in 1025.” For eighteen 
months afterwards, T did all the flying on 
the five experimental machines that led 
to the present autogiro. The inside story 


UST for fun, the other evening, 1 
jotted down'a list of the planes 1 


ing in England in 1911, 
served as a member of the Royal Flying Corps. In 
1919, an accident destroyed his chance of making the 
first nonstop light across the Atlantic, 
attempted to fly the Atlantic from east to west. The 
engine caught fire in mid-ocean and he drifted for 
twenty-four hours. 
has tested more new planes than any other flyer. 


During the war, he 


In 1928, he 


He 


a famous racing 


of those early days has never been told 

One of our early problems was getting 
the vanes spinning for the take-off. ‘The 
‘windmill of the autogiro isnot braced like 
the wings of an airplane, The vanes, free 
to move up and down, are held rigid dur- 


‘keeps the vanes, 
to maintain this invisible bracing, 
‘on the ground, the vanes must be sp 
to 100 revolutions a minute artifi 
before the take-off can be made. This is 
now done through a drive from the motor. 


IN THE beginning, T had to taxi back 
and forth across the field to start the 
windmill going. ‘Then Cierva attached 
knobs to the underside of the four vanes. 
Mechanics wound a long rope outside 
these knobs then ran with the end, spin- 
ning the vanes as a boy spins a top. One 
of the “mechs” who didn't get much fun 
out of running suggested tying the end of 
‘the rope to a stake and taxiing the ship 
away, spinning the vanes in this manner. 
It ‘sounded all right and we tried 
I opened the throttle and the st 
moved down the field faster and faster, 
the vanes streaking around over my head. 
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SMASHED PLANE 
PREVENTED OCEAN FLIGHT 
‘Thin plane 


in Untried Planes 


‘They were spinning at more than a hun- 
dred revolutions a minute when the end 
Of the rope whistled through the air. There 
was a loud splintering crash, The ship 
rocked and trembled. T cut the gun and 
stopped. ‘The end of the rope, whipping 
through the air, had sliced through the fin 
and rudder as tleanly as a knife! 

‘Another accident in those early days 
taught us an important lesson. The first 
autogiro I flew had the windmill simpl 
mounted on an old Avro. fuselage with 
the landing wheels comparatively close 
together. 


ly part of 1026, T was giving 

with this machine at Pais, 
‘The sky was ugly when I took off from 
Villacoublay field. The wind was blowing 
in gusts. Only the fact that a large 
assemblage of dignitaries was present made 
us goon with the demonstration, As I 
circled the field, the strength of the wind 
increased. Tt was a howling, forty-mile- 
anchour gale when T came down to land. 

‘The ship sat down in the teeth of the 
wind, not a hundred feet from the 
cameras, It landed squarely on both 
wheels, Then a side gust struck the spin- 
ning vanes, rocked the ship on its narrow 
landing gear, heeled it over. The long, 
flail-like arms threshed into the mud, 
i away like sparks from an emery 
‘Then the craft crumpled, lay still 
T crawled out, muddy but unhurt. 

As a result of that spectacular crack- 
up, the wide landing gear, giving greater 
frround stability, was adopted as part of 
the design of modern autogiros. Another 
improvement resulted from a hair-raising 
rash at Southampton, England, a few 
months later, Two vanes of the rotor fell 
off in mid-air. 

About 150 feet up, I noticed excessive 
vibration in the vanes. Picking out a long 
line of trees, I steered directly above 
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them. They would break my fall in 
the event of a crash. At the end of 
the line, the vibration was no worse 
and T swung over the field at 125 
feet. Suddenly the vibration, in- 
creased. ‘The Vanes were shaking 
Miolently. I started down. At that 
instant, there was a loud crack above 
my head, 

i ei enc ne lth vse 
cexystal y the vibration, had snay 
‘The’ long blade of ‘the ‘windmill broke 
fre, whifed into space: 1 had one 
flimpse of it futtering off like a broken 
blade of grass. After that, I saw not 
The uneven jerking of ' the  rema 
blades rattled”me about inthe cockpit 
like a pea in a tin can. My shoulders were 
battered black and blue, Fifteen feet 
‘second blade tore away from the reeling 
craft, Tt fell like a stone. 

While Twas in the hospital, mend- 
jing half a dozen broken bones,” vertical 
hinges. in addition to horizontal, hinges 
were fitted to the vane spars. This pre- 
vents vibration on modern machines and 
makes impossible a repetition of my acci- 
dent. Today, the autogiro is less likely 
to break in the air than an airplane 


¥ BRINGING out weak point, reveal- 
ing needed Improvements and helping 
aja atd alter new machine the ext 
ot plays a important part. Most of the 
frork we do, however, isnot with radically 
few designs like the autogio, Te is with 
Slight variations of well-known types.” In 
the air, the test Ayer muse note every 
peculiarity of 3 new craft. And he mast 
Fevable to trace the peculiarity to ite 
mechanical source. OF necesity, be mast 
te not only an expert flyer but a trained 
engineer a8 ell 
T'started im aviation in 1013, working 
without wages at the ald Claude Grahame= 
ite factory, (Continued on page 131) 


Capt. Courtney's 
FIVE RULES FOR 
TEST FLYING 


1... Weigh the plane to be sure it 
is in perfect balance before trying to 
take off. (See diagram below) 

2... Sit in the cockpit, switching 
‘on and off the ignition and fuel until 
these emergency movements become 
instinctive. 

3... Make sure the controls a 
hooked up correctly by “wagglini 
stick 

4... Select a large field for the ini- 
tial ‘tests so there will be plenty of 
room to maneuver in an emergency. 
5... Never take an untried plane 
up unless the air is calm. 


What Has Been Told 
of Man’s History 


ik, WILLIAM K, GREGORY 

famous scientist oj the American 
Misewm of Natural History, has explained 
the origin of the earth and of life; how 
‘we got our face and other bodily ‘parts, 
and’ man’s descent from apelike ances- 
tors. When our earth weas about one bil- 
lion years old life appeared as litte specks 
of jelly in primeval puddles. Groscing 
into cellgroups, then wormlike creatures, 
‘and Tater into’ air-breathing shes that 
‘eventually crawled. out onto land, these 
carly life germs gave rise to all animals 
‘and ot last man, "Last month, Dr. Grex 
‘ory traced man's descent from monkey- 
like forbears that lived in the trees more 
than: ten million years ago, and explained 
why we are still monkeys, 


R. MOK: Dr. Gregory, you 
promised to tell me. this time 
about our primitive human an- 
cestors, There are a few things 

Thave always wanted to know: Were they 

really the lowbrows they are made out to 

be? “Is it true that they were forever 
clubbing each other over the head? 

Dx. Grrcony: Yes, clubbing was one 
of their favorite outdoor sports 

Mr. Mox: What made them so vicious? 
I suppose they inherited that trait from 
their gorilla grand-uncle 

Dn. Grecory: 1 don't think so. The 
manliie apes are models of innocence and 
without guile, for the simple reason that 
they haven't brains enough to be wicked. 

Mx. Mok: You mean it’s our brains 
that make us wicked? 

‘Dr. Grecony: Certainly. We invented 
wickedness. The earliest men had just 
enough brains to be devilish, Wickedness 
and brutality are mostly the products of 
fear and greed. ‘There is no reason to sup- 
Dose that primitive people were less fear- 
ful and less greedy than our immediate 
ancestors, not to speak of such contem- 
pporaries as the gangster and the racketeer, 
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How 


= 


the brain structure of 
thoman being tn apie of Bis 
Spelive appearance. Below, 
skulle of "South Atrieas 


Mx. Mom: When dit we start being 
‘ood? 

Dr. Grecory: About the same time. 
The brains that enabled early men to 
misbehave, also led them to discover the 
rinciples of social uprightness and serv- 
ce, at least in a groping, primitive way. 

Mr. Mox: How do you know that? 

Dr. Grecory: The Neanderthal men, 
‘who lived from 20,000 to 100,000 years 
ago, buried their dead, showing they had 
some sense of social obligation. I will ell 
‘you more about them after a while. ‘The 
tact tat several types of primitive men 
made weapons in profusion indicates that 
they fought alien races and tribes, a5 well 
as animals, to protect their own kind, just 
as we do. Besides, you can infer their 
probable social conduct from that of the 
primitive peoples of today, whose lives 


R. MOK: Then, wickedness on the 
‘one band and a sense of social of 


M 
gations on the other, marked the first men 
‘off from the apes? 

De. Grecory: 
things that distinguished them from 1 
apelike ancestors. But the great dividing 
line is speech. That really is man’s divine 


Those were among, 


gift. Tt set him apart from the brutes. 
However, it is one of the laws of nature 
that we must pay a penalty for each 


Man-Apes 


cd Startling Human Chapter 


advance. Speech freed man from the 
‘mark of the beast, but it committed him 
to another form of slavery—conscience. 

‘Mx. Mok: Cannot conscience exist 
apart from speech? 

Dr. Guxcory: I do not believe it can, 
Conscience is the accumulated memory of 
‘our mothers’ scoldings. 

Mx, Mok: As I understand it, man 
eft the apes behind and became a real 
man when he began to talk? 

Dx. Greconv: Exactly, 

Mx, Mok: Who was this 
original orator? 

Dr. Greoorv: That is 
difficult to say. As T told 
you last month, the trouble 
Jn this business of the first 
men is that there are too 
‘many "missing links." 

‘Mx, Mox: What do you 
mean by that? 

Dk. Grtoory; T- mean 
that we now have so many 
different kinds of fossil men 
that is, fossilized remains 
of pre-human typeythat it 
is hard to determine their 
relationships to each other 
and to their ancestors, Par- 
adoxically, there are too 
many and, at the same time, 
there are'not quite enough 
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became MEN 


YEARS 


A MILLION 


AGO 


in the Story of LIFE... The World’s Greatest Mystery 


of them, In other words, their present 
number is so large as to be confusing, but 
not sufficiently large to settle the question. 
‘Among these various specimens of skulls, 
jawbones, teeth, and thighs of his earliest 
juman ancestors, the investigator must 

pick his way gingerly, Nature is fll of 
by traps to catch the unwary scientist. 

‘Mx. Mox: Booby traps? 

Dr, Gnrcony: Yes. Take, for example, 
the famous Java Ape Man, or, to give him 
his official name, Pithecanthropus Erectus, 
discovered in 1801 by a Dutch scientist, 
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Professor Dubois. His remains—I mean 
the Ape Man's, of course—were not found 
nicely tied up in a package like an Egyp- 
tian mummy, with a gold name plate on 
the outside of the tomb giving his name 
and address. They were scattered along 
the ancient stream bed of the river Solo. 
First, the top of his head was found; then, 
his thigh bone; further on, three teeth: 


and, finally, a bit of the chin rexion. 
Mx. Mox: What was wrong with that? 
I should think you scientists would have 


deen delighted, 


R. GREGORY: Not 10 you could 
notice it, Immediately, hig, world- 
wide fight started on this question: Did 
these fragments belong to ‘one creature 
tnd had they been scattered by running 
water, or were they the remains of sev- 
tral creatures of diferent Kinds? 
‘Mie Mox: What was the answer? 
Dm. Grecory: T am coming to that in 
4 minute. Another distressing feature of 
the situation was that the skulltop was 


Moseum’ ‘of Natural. History, 
Chicago. Below, De Grexery tt 
Shown poling out the distin 

oman features ofthe aka 


so primitive that many experts did_not 
believe it was human at all. Some said it 
simply was the toppiece of a giant gibbon, 
As a matter of fact it was extremely 
bonlike, for it indicated that its owner 
had juiting eyebrows, a low brain-case, 
and an excessively low forehead. So, at 
first, poor Pithecanthropus was banned 
from the sacred precincts of the human 
‘Mx, Mox: When was he readmitted? 


R. GREGORY: Don't make me run 

ahead of my story. One circumstance 
that caused much doubt as to whether we 
were dealing with one. or more creatures 
‘eas the puzzling combination of his char- 
cteristics. The skul-top was extremely 
apelike. On the other hand, the thigh bone 
was entirely human. But the most bafling 
feature was the teeth. Two of the three 
were molars, and these presented a fine 
Confusion of mixed resemblances. In some 
ways, they were like the molars of the 
Grang-utan, and in others like those of 
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living primitive humans, such as the Au: 
tralian’ bushmen. 

Ma, Mok: How will we laymen ever 
find out whether this creature was an ape 
OF a man when you experts can't mal 
‘up your minds? 

‘Dr, Grecony: Our minds happen to be 
made up as far as Pithecanthropus is con- 
cerned, the fact that experts 
scarcely distinguish between the apelike 
ind manlike features of fossils of this 
kind is due to the close relationship of 
ape and man, If it were not so. close, 
there woul be litle diiculty. "That is 
what T meant when I said that nature is 
full of booby traps. As for the Java Ape 
Man, the poor lowbrow for many years 
‘was the defenseless butt for the attacks 
Of those who refused to believe that he 
wax a man, However, after a Thirty~ 
‘Years’ War, the matter was finally settled. 

‘Mx. Mox: How? 


DR, GREGORY: In 1021, Professor 
Dubois, the Ape Man's ‘discoverer, 
feame forward. with plaster cast of the 
nside of the skull, It gave a very close 
approximation of the shape of the brain, 
and showed to the complete satisfaction 
Of the foremost brain experts that Pith- 
fcanthropus doubtless had been one of 
humanity's great pioneers, 

Mb Sow: Wht cased the tity year 
delay? 

Di 


Grucony: It actually took Dubois 
that long to remove the rock that during 
thousands of centuries had accumulated 
inside the skull. He had to pick it out 
literally a needleful at a time. When he 
finally got it free, there was the imprint 
‘of the brain inside the skull, as it always 
fs, and all he had to do then was to pour 
plaster of Paris into 

Mx, Mox: Why did this brain cast 
remove the doubts as to the Ape Man's 
status? 

Dx, Grecory: Becatise there is no liv- 
ing ape that can be compared with Pithe= 


Next Month 


birt 


canthropus in the development of certain 
parts of the brain. 

‘Mr. Mok: Does that mean that he 
could ‘speal 
De. Grecony: Yes, it is the strongest 
possible evidence that he could. 

‘Mx. Mok: What prevents you, then, 
from assuming that he was the missing 
link and the world’s first possessor of the 
sift of gab? 

De. Grecory: 1am afraid your early 
training is responsible for your insistence 
that one definite individual must have 
been the first human being. You see. 
there are several of these fossil men of 
approximately the same age, one about as 
primitive as the other, Each one is a link 
in the chain that connects man with his 
apelike ancestors 

Mr. Mok: When did these old chaps 
walk the earth? 

Dr. Guecory: There are various opin- 
jons as to their age. My view is that 
they lived about the beginning of the 
Great Ice Age—that is, in the neighbor- 
bbood of 1,000,000 years ago. However, if 
bby “missing link” you mean a. specimen 
that seems to bridge the gap between the 
highest ape forms and the most primitive 
humans, then, in my opinion, the little 
South African fossil man-ape comes clos- 
est to filling the bill. 

‘Mx. Mog: A man-ape? 


DDR. GREGORY: Yes. It is the most 

ike ape ever discovered. This is 
the opinion of the majority of scientists 
who have studied the matter closely. 
though Dr. Raymond Dart, of South 
Africa, who discovered this "remarkable 
skull and made his find public in 1925, 
holds the opposite view. He is convinced 
we have to do with a direct ancestor of 

Me. Mox: Why do you call it a little 
manape? Was it an especially small 
species? 

Dr. Gnecony: No, it 
wis a young one, prob- 
ably about three years 
fold, ‘The size of the head 
is that of a one-year-old 
human baby. but the fore- 
head is less bulging. It is 


‘one of the finest and most 


helpful fossil specimens ever found, for 
three reasons. “First, the bony structure 
of the face and the brain case both have 
been preserved. Second. the head ex- 
poses the skull on one side and the inte- 
Tior of the brain case on the other. Third, 
all the milk teeth are in place, as well as 
the first permanent molars on both sides. 
above and below. Through study of the 
teeth the approximate age of the creas 
ture was established, 


MB MOK: What makes you think that 
ANE ic wasn't just a young ape? 

Da. Greconv: The face is distinctly 
more like a human infant's than like an 
ape young’s. The shape of the palate also 
is much more manlike than that of the 
hhighest apes, so that the tooth-line fs 
rounded in the human fashion, instead of 
jutting out. On the other hand, these 
teeth, when studied individually, show an 
amazing mixture of human and ape char- 
acteristics, And mind you, this time ¢ 
were not found scattered in a woods or 
along a stream, but, in two neat rows right 
in the little fellow's head, so there is no 
‘doubt that they belong to the one individ- 
inally, the brain is slightly but dis- 
ly more advanced than it is in most 
chimpanzees and gorillas of the same 
{ooth-age, and the brow-ridges do not pro- 
ject as much, Whatever thi 
exact place on our family 
shows the first structural steps by which 
these humble creatures struggled out of 
the ape stage into the human, But certain 
features of the place where the skull was 
found convince me, even more than these 
structural characteristics, that we are deal- 
ing with one of the great intermediate 
stages between the apes and man, 

Mu. Mox: Where was it found? 

Dx. Grucony: At Taungs, in Bechuana- 
hand, eighty miles north of Kimberley 
anid 1,000 miles (Continued on page 134 


Why doesn’t a Norwegian look like a Chinaman? Why do 
you look like your mother or your father? Why are some 
eyes brown and others blue? Why do some couples have only sons and others only 
daughters? Will it ever be possible to determine the sex of children in advance of 


In the answers to these questions lie the real secrets of sex. Next month facts 


on this absorbing subject will be given in language everyone can understand by Dr, 
Herbert Ruckes, distinguished member of the Biological Faculty of the College of 
the City of New York, and secretary of the New York Academy of Sciences. 
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GIANT 


Movie Sets < 


Now Built from Tiny Models 
Are Perfect in Every Detail 


made following as closely a 


Sty Between wood 
vd final set as seen In the two pictures 


— 


ATURE ‘scene sets of cardboard, toy 
actors, and a tiny view finder whose’ field 
‘of vision is exactly proportionate to that of 


a full-sized movie camera are saving several 
bundred thousand dollars a year in one of the big 
studios in Hollywood, 

Max Ree, Danish art director, constructs the 
Lilliputian models complete in every detail and in 
exact scale to all the settings of a production. Then, 
through the eyepiece of the baby “camera,” the 
director can see exactly how the completed sets will 
look to the movie camera, 

‘or will go through the action of a 

the tiny wooden actors about 

he little stage while he peers through the midget 
umera” to get the effect 

No detail is overlooked. "Rugs, paintings, furniture 
and even the gowns of the actresses are’ faithfully. 
reproduced. When the tiny set is just as the director 
wants it, he signs his name on the model and it is sent 

to the construction department for 
duplication in full size, 

Because the recording of extra- 
neous sounds will spoil a talkie, 
picture makers now photograph most 
of their outdoor scenes in the studio 
where the director can obtain abso- 
lute silence. In the complicated and 
costly sets that reproduce outdoor 
scenes the use of models for cor 
recting details has proved useful. 

‘According to an estimate by stu- 
dio officials, these models, by insur- 
ing that a set will not be'altered or 
abandoned after it is built, and by 
eliminating the necessity for costly 
fetakes, are saving from $3,000 to 
$10,000 on each of the thirty-six 
pictures that they produce each year. 

‘Set construction for talking pic- 
tures is exceedingly expensive, as 
indicated by the fact that in’ one 
Hollywood studio last year, the con- 
struction department used more than 
2,000,000 feet of lumber, 1,200 kegs 
OF nails, and 11,000 rolls of oatmeal 
wallpaper in building sets, 


WORLD’S LARGEST AMPHIBIAN MAKES 


AW ATTACHMENT, recently developed 
for a popular type of hand camera, which 
makes small-sized pictures upon 2. strip 
‘of motion picture film, converts it into a 
stereo camera to take photographs with 
apparent depth at one exposure, The at- 
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TEST FLIGHT 


PRISMS GIVE STEREO PHOTOS 


ai 


tachment fits directly over the single stand. 
ard lens. It contains a pair of prisms that 
split the scene recorded by the camera 
into two views. The resulting pair of pic- 
tures, when developed and printed, may 
be viewed ina special bolder made for 
the purpose. Hitherto making a 
stereoscopic photograph has re- 
quired either a pair of lenses or 
a double exposure, with the posi- 
tion of the camera shifted be- 
tween the two. 


1A 
fal test 
Ist andl at Bridgeport, Con 
The 
jenger Sika 
for th 
Capiain Bor 
four world’s records, flew the new Titan of 
the air and, after an eight-minute flight, 
pronounced it to be perfectly balanced and 
easily handled, Powered by four Pratt and 
Whitney Hornet motors of 575 horsepower 
each, and with a wing span of 114 feet, the 
giant amphibian, when loaded, will weigh 
$4,000 pounds, 


SPRING REWINDS NEW 

SIX-FOOT STEEL TAPE 

A six-roor steel tape that is rigid when 
desired, yet rolls up on a spring reel at the 
touch of a push button, is a recent inven- 
tion. The rule is stiff enough when extended 
to be projected without support to wall or 
ceiling, but is sufficiently flexible to be 
wrapped around a pipe or column, 
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‘Above. the pneumatic tired railway car which has recently bees tried out near Paria, France 


PNEUMATIC TIRED CARS RUN ON RAILS 


thing of 
way vehie 
test near Paris, France, tl 
rail buses of u 

d out. One of them, 


could easily: be heaed t 
The cars are a dev 

cently described in this magazine 
(P.S.M., July ‘31, p. 60). In the new cars, 
the tires are fitted with wooden cores to pre 
‘vent them from flattening out in case of a 
blowout. Flanges keep the cars on the tracks 


MINISTERS PUT THEIR 
CHURCH ON WHEELS 


ment, yet Dr. 0. 
man bacteriologist, 

led to important disco 
in the changing forms that 


Ware they found the attendance at thet 
churches dwindling, seven Baptist ministers 
‘of northern Indiana, led by the Rev. J. M 
Horton, of Ham built. “trave 

church” upon the chassis of an old a 
mobile, The tolling of a bell in its twe 
foot belfry summ, 

\s the car parks in a shady 5 
roof is thrown back, a py 


bacilli can assume. When 
these ordinarily deadly germs 
were taken from the inocu- 
lated flower, they seemed to 
hhave lost ali their virulence. 
Tuberculosis germs showed a 
similar reaction, Fraught 
with significance as leading 
to possible curative methods, 
the experiment is interesting 
to compare with the recent 
work described on page 
seventeen of this issue 


WERANA 
Lii\\\) 


AUTOMATIC SHUT-OFF 
FOR WATER FAUCET 


A sew ball valve for water faucets 
yes as an automatic shut-off, When 

faucet stem is removed, water 
pressure forces a steel ball against a 
water-tight seat in the valve housing, 
This prevents any leakage. Not only: 
is the device a convenience for home 
owners, but it is especially valuable 
in hospitals and railway stations, where 
sinuiting off the entire system would 
bbe a great inconvenience, 


“ndiana preachers put their church om auto and toured the state 
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LIGHT BEAM CARRIES VOICE HALF MILE 


Voices traveled more than half a mile 
fon a beam of light in a recent New York 
‘experiment, From a New York pier, John 
Bellamy Taylor, General Electric Company 
‘engineer, thus talked with persons aboat 

the liner President Hoover moored acros 
the Hudson River on the New Jersey shore 
‘The apparatus employed a principle that 
has been demonstrated before on a small 
scale, in the laboratory. The speaker's voice 


was picked up by a 
microphone and con- 
verted into electrical 
vibrations, which in 
turn caused a neon 
lamp to flicker. At the 

end a light~ 
sensitive “electric eye” 
anda loudspeaker con- 
verted the fluctuating 
light rays back into 
speech. Unlike radio 
broadcasting, there 
could be no interfer- 
ence between a pair of 
transmitters, since the 
lamp's rays are pro- 
jected by a mirror in 
3 narrow beam and 
received in another 
reflector. This meth- 
od, termed “narrow- 
casting,” therefore 
suggests interesting 
possibilities for com- 
munication over distances not too great for 
a searchlight ray to travel, as between ships 
in a harbor or from ship to shore. The ap- 
paratus, shown in the photograph above, is 
effective even on a bright, sunshiny day 
and may be used for secret signals. In the 
test, shipboard observers saw only a small 
red light on the distant pier, apparently 
burning steadily. Its flickers were too rapid 
to be detected by the eye. 


PLANES BOMB AIRPORT WITH CHALK 


latest wrinkle devised 
dent pilots for thrilling h 
tators as well , 
practice in 
height, The 
tors have no fear 0 
ing, as the “bombs 
sacks filled with powdered chalk. 
and are aimed 
marked on the airy 
realistic. whit 

the sack 

ing the e 
Thee 
to the 
ground a 


nis clearly visible 
nd leaves on 
ale record of 
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LINER’S LIFEBOATS NOW 
HAVE RADIO OUTFIT 


Tue big motor-driven lifeboats of the 
Canadian Pacific liner Empress of Britain 
are now equipped with radio. In the event 
fof a disaster at sea, a rescue ship could 
‘thus keep in constant touch with the sur- 
vivors. Since the hunt for them would 
therefore be a short one, the occupants 
would face less peril from long exposure. 
‘The radio equipment includes a transmit- 
ter with a power of a quarter of a kil 
watt, and a direction finder. ‘The radio 
cabin of one of the lifeboats is shown above, 


END TABLE PHONOGRAPH 
TAKES LITTLE ROOM 


A sew convenience to music lovers, par- 
ticularly those in small apartments, is an 
end table phonograph, Normally it resem- 
bles an ordinary article of furniture. But 
the top slides back, without disturbing 
formaments of books that may be lying 
upon it, revealing the turntable. Below isa 
shelf for record albums. The phonograph 
hhas an electric pick-up and is connected to 
the radio for reproduction of the music. 
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CREWLESS BOAT. RUN BY RADIO, PERFORMS NEW FEATS 


So THAT swooping maval planes could 
use it as a target for their bombs, the obso- 
lete U. S. destroyer Stodiert was recently 
fitted with controls that are operated from 
another ship by radio, Tn this way’ the de 
stroyer is moved without a man bein 
aboard, and hence without endanger 
human life, Similar 
feats have been per- 
formed several times 
in the past, but in tests 
off San Diego, Cali, 
the Stoddert success: 
fully executed maneu- 
vers never before at- 
tempted with a crew. 
lessship. On the bridge 
of the U. S. S. Perry, 
steaming 200 yards 
behind the old de- 
rover, a radio oficer 
punched typewriter- 
like keys on a box- 
shaped apparatus. In 
response to these sig- 
nals, the crewless 
Stoddert picked up 
‘speed, first tosixknots, 
then ‘twenty, and finally at “full speed 
ahead,” or twenty-six knots, which is about 
thirty miles an hour, AC other signals, she 
blinked her searchlight and sounded a 
ren, The radio officer {apped the keys 
again, and the Stoddert swung around in a 
wide circle to make a perfect righ-abou 
turn, a feat never before accomplished by 
radio controlled boat, The Stoddert also 
demonstrated a safety device to keep it 
from running wild and endangering ship- 


the bridge of the Perry ran 
the Stodder, performing duties of « hussan crew. 


BALLOONS AIDED ZEPPELIN IN ARCTIC 


Above, diagram showing 
fave ‘weather recording’ bal 
Toone Sutomaticaily reported 
fo gulde the big dieigible 
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Mistareine balloons aided the Graf 
pelin when it ctuised into the Arctic 
‘tly on a0 exploring trip. One type, 
invented bya Russian, automatically broad- 
cast weather reports by radio from high 
ititudes. A number of these during the 
ayage were released from a special com- 
partment built in ‘ob- 


spheres reached the extraordinary 


altitude of $0,000 feet and at that height 
transmitted radio signals. Another type of 
balloon was carried by the Soviet. ice 
breaker Malyi, which met the Graf Zep- 
elim in the Arctic. This balloon, covered 

‘with mirrors, caught 
the sun's rays and 
made a marker to 
help the dirigible find 
the ship. With these 
ads, Uhe airship was 
‘able to. accomplish 
the work of two or 
three years of explo- 
ration in only sev- 
enty hours, accord- 
ing to scientists 
aboard. Tt mapped 
anarea of nearly 25,- 
(000 square miles east 
and west of Franz 
Josef Land, in some 
‘of the most inacces- 
sible spots on the 
lobe. 


ping if anything went wrong with the con- 
trols, when, toward the end of the test, 
thing jammed in the radio equipment 
Automatically the Stoddert turned off het 
eam, cue to a full stop, and lustily 

et Whistle for help, Sailors boarded 
her, fixed the balky controls, and restored 
the ship to the direction of the radio waves, 
For bombing practice, metal hats were 

ed to the funnels to keep a lucky bomb 
from dropping inside and paralyzing the 
machinery by its explosion 


X-RAYS ARE PRODUCED 
WITHOUT X-RAY TUBE 


Lays have now been produced without 
an X-ray tube. A French physicist, M. G, 
Reboul, recently demonstrated that high- 
voltage electric currents produced X-rays 
‘of low penetrating power when they were 
forced through magnesia, alum, yellow 
‘oxide of mercury, and other substances of 
high electrical resistance. He devised a 
simple apparatusto generate the rays which 
may prove more convenient for medical 
and industrial use than the conventional 
slass tube, exhausted to a high vacuum, 


FLYERS USE HAND TO 
WARN OF MOVEMENTS 


To wax other pilots of their move- 
ments, aviators at a Glendale, Calif. ying 
field use hand signals. Extending the hand 
diagonally upward. means a right turn; 
straight out, a left turn; downward means 
the pilot will land. Above a girl student is 
seen learning the signals. 


hunderstorms "Vracked by RADIO 


finder “hows 
Brilding’ swing 
Ao find the exact loca: 

ner, 


HEN a thunderstorm “blows © 
id how far? How long 

for the first time, the life his- 
tory of a thunderstorm is being written by experts 
of the radio research station at Slough, Englan 
Just as the weatherman plots the course of a 
tyclonic storm or a tornado, so these radio sleuths 
have found a way to trace the path of an electei 
storm across a continent 

‘As soon as the crackle of static indicates a 
thunderstorm somewhere within a few hundred 
miles of the Slough station, one of its big direction 
finders is trained on the disturbance and follows 
its movements. An automatic motion picture cam- 
era keeps a second-by-second 


Siew, Reuland and at 

the oll short 
‘icecthen finder is 
fe tented. In the 
Bechereund ie she bg 
direction finder. "Lower 


record of the storm's direction, Hei the tliocopir 
through an ingenious hook-up Mike port 
employing a device known as ap Me pee 


a cathode. ray oscillograph. 
ar record is being 


Leuchars, Scotland. When the films are 
brought fogether and projected on a huge 
map, a complete record of the mover 
f the storm's center fs obtained. Co 
ted with local observations, the re 
ords show the effect of thunderstorms 
upon radio reception and the extent of 
their responsibility for static and fading. 
A center for research in unusual radio 
problems is the Slough station. Among 
iis most novel pieces of equipment is a 


0 


traveling radio laboratory in a motor 
track, used to investigate the vagaries of 
shortwave transmission. 

Further experiments are being carried 
on to determine, if possible, the atmos- 
pheric conditions that are responsible for 

e fading of Continental broadcasting 
stations, It is expected that, a. careful 
check-up of all records of fading will 
show a close relationship between this 

jenomenon and electrical disturbance, 
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Mechanical Monster 
“EATS” Girl on Movte Stage 
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“goin BENDS? 
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Hive ts corto 
FELT Sewn ON 
MUSUN STITOND 
TH RAMBLING. 
hiss cass 
pattem covered 


MECHANICAL dinosaur nearly 
fty feet Jong lumbered across 

the stage of the Roxy Theater in 

New York recently, seized a bal- 

let gicl in its huge jaws and bore her 
into the wings. On this page the secret 
fof the amazing illusion is explained by 
our artist. The reptile’s painted body, 
of felt and muslin over a rattan frame- 
‘work, was hollow. Two men within con- 
trolled the movements. Since it weighed 
00 pounds, they could not have moved 

it by their own strength. ‘Therefore they 
manipulated the controls of electric mo- 
tors, which operated the limbs. Guided 
by its “motormen,” the dinosaur moved 
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(CROSS SECTION SHOWING BREATHING] 
[AND WALKING MECHANISM 


about on rubber-tired, ball-bearing cas- 
tors. An ingenious eccentric’ movement 
connected to them caused the shoulders 
‘on each side to rise: and fall alternately, 
fiving the creature a rolling gait. In the 
monster's sensational exit that climaxed 
the performance, the giel in its jaws suf- 
fered no injury. "Engineers of the firm of 
Messmore and Damon, which built. the 
creature, devised a set of powerful jaws 
Which would pick her up without hurting 
her by lining’ the teeth, lips and tongue 
with sponge rubber. In this manner a con- 
Yincing illusion of life was given to the 

of creature that 
e no man lived, 
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PICK-UP INCREASES PHONOGRAPH TONES 


Wit a novel 
type of phonograph 
pick-up, designed to 
be held in the band, 
a music lover can 
hear bass drums and 
other» low -pitched 
orchestral sounds on 
his, phonograph rec- 
ords that the aver- 
age commercial 
instrument — eannot 
reproduce. The. de 
vice is intended 
specially for phy- 
sicians, however, 
and is Used to listen 
to recorded heart 
beats, through an 
arpiece ad 
rom an ordinal 
Sethoscope. “It tee 
places complicated 
HEADLIGHT REPAIRMEN 326 cxpmsve apparatus fomerly used for_s0 phonograph records of the most usual 
the same purpose. One phonograph con- {ype of heart abnormalities which gives the 
PATROL CITY STREETS ern has made, for physicians, a dozen or doctor the characteristic sounds 


Ir A San Francisco motorist 
on the road at night sees a 
white-clad motorcyclist draw 
alongside and hold up his hand, 
it does not mean that he is to 
be handed a summons, The 
motorcyclist is a headlight 
repair man, Four of them, 
distinguished from policemen 
by their unusual costumes, are 
now patrolling the city’s streets 
looking for cars with one or 
more lights out. When one of 
these riders spies a prospective 
customer, he stops him and 
offers to replace the defective 
headlight at a nominal fee 
Usually the driver accepts as 
this is cheaper than continuing 
fand getting a summons. 


NEW RUBBER SUIT IS 
LIFE PRESERVER 


CHINESE THEATERS 
PASS HOT TOWELS 


Wirex American movies 
invade foreign lands, they are 
likely’ to meet with’ a. strange 
reception, according to the cus- 
toms of the country. In the theaters of 
interior China, an atiendant stands at 1 
side of the auditorium, When he 
Upraised hand in the audience, he wri 
out a hot towel and deftly’ sh 
tametiey as Tar ae ity fe 
pateon. The recipient wipes of : 
Ind goes on watching the show.  Betor 
every kissing sequence ina film, an 
announcer explains and demon: 
what kiss, and what it means tow 
ople, The’ Chinese do not kiss 
PR theater on Thursday sland, 
of Australia, needs no ushers, for } 
take their seats according to ai! 
system—coolies at the front, fisher 
in the center, and tradesmen and 
ness men at the rear. Malay au 
indulge in impromptu dances after 
show, suiting the action to the plo 
have’ just seen and taking particular 
pleasure in pantomiming the action « 
fist fights shown an the screen. 


MAIL CAR ON ELEVATOR 
GOES TO POST OFFICE 


Ax rtevaton that carries mail cars 
direct from the railroad tracks to. the 
post office is a novel feature of a huge 
railway station just opened at Milan, 
Italy. Postal employees, working on an 
uupper floor of the building, may, thus 
load it with a maximum of convenience 
After all the mail is aboard, the car is 
lowered to the main tracks again and 
attached to a train, ‘The system saves at 
least two handlings of the mail. 


MACHINE FERTILIZES PLANTS 


c current used in a new tomato pollinator 
place of the fect and wings of bees and 
birds, The instrument is used to scatter 
rom a cluster of tomato flowers so that the 
dust will fertilize other blooms. “Formerly 
left to the insects or done by hand labor, but 
gardener carries a pistol-shaped electric 
‘nt connected to a six-volt battery. Its 
sg needle is held in contact with each cluster 
rs, causing the pollen to fly, The device is 
ation of an Oregon gardener. 
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Surprising Steps in Progress of Photography 


-- 


FIRST PHOTO OF BATHER UNDER WATER 


Latest conquest of the phototiash bulb, ture was inclosed ina special cast-iron 

a recently-developed aid to. flashlight shield, with a 

photography, is the picturing of an under- into the water 
n indoor pool. This ion by surface ripples. Old-stye 

flash guns could not have been us 


CLICKLESS CAMERA 


id, Ohio. A. single 
lamp lowered into the Cleveland Y. W 
_Usesvat in construc 


CLA. pool gave a flash of nearly half a 
million  candlepower, 


Jean Duni 


Toot pool 


P 
uninterrupted motion “through this 
camera. An eight- 
DARK ROOM OF SAPLINGS sided lens disk 
BUILT IN CONGO JUNGLE ae speed 
AN intprovisen dark room in the jun- chine. 
gles of the Belgian Congo enabled H. C- one expos 
of the American Museum’ of another upon the 
Neivel flsner; is drecen peapeeeee. ‘Gerke ite, te 
the spot during a gorilla-hunting 3 
dition (see page 24). First an out 
‘of the chamber was marked on the 
round, ‘Then porters thrust saplings into gages the amount 
the earth, binding their tops together. of light. 


theoweh, whieh 
thir At et 


METER GAGES LIGHT STRENGTH 


Tue energy of light 
itself operates a meter 
that registers. directly 
upon an electric dial the 
intensity of illumination 
in, photographic studios. 
schools, public buildings 
and factories. It uses 
no batteries or outside 
electric connections, The 
heart of the instrument 
isa disk of copper oxide, 
a material which has 
been used by German 
experimenters seeking 
power from sunlight (P. 
S.M., June “31, p. 41. 
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‘At right, handed 
ot dying 
Tea 


N AMAZING tribe of serial creatures, neither 
birds nor insects, again challenges evolution- 
ists to explain it since a “lying snake” that 
sails through the air of Borneo jungles was 

recently described by Dr, Raymond L, Ditmars, cura 

tor of reptiles at, the New. York Zoological Park 

Now practically all the higher branches of the animai 

kingdom are represented by some species that either 

fies or glides. 

Just as a cat runs up a tree from a dog, so the flyin 
fish of American tropical waters leaps from the sur- 
face to escape larger fish that would devour it. On 
wWinglike fins it soars as far as fifty yards, 

‘The strange “ying frog” of Borneo and Java, only 
flying amphibian known, uses enormous webs on its 
feet as parachutes. It lives in trees, and soars from 
fone to another. 

Several lizards have some power of flight. The 
from aoe 40 yards. striking but harmless little “ying dragon” of the 

Malay Peninsula spreads membranes on its ribs like 

a fan to take flying leaps through space. Little does 

it resemble its reptilian predecessors of past a 

mighty flying lizards known as “pterodactyls, 

attained a wing spread of more than twenty fect 

No specimen has ever been captured 
of Borneo's fying snake, but observers 
have seen it stiffen its body and glide 
from a tree on its concave stomach to 
escape a species of hawk that eats it 

Mammals number. the most ying 
forms. North America's flying squir- 
rel, a. nocturnal animal, soars on a 
membrane stretched between front and 
hind legs. So do the “lying phalangers,” 
a large group including the “fying mice” 
of Queensland and the, so-called. “fying 
squirrel” of Australia, A champion glider 
is the misnamed “lying lemur” of Indo- 
Pacific regions, an amazing creature about 
the size of a.cat. It has been seen to soar 
seventy yards with a drop of only thirty= 
five or forty feet, To viuaive this feat, 
imagine leaping from a third- or fourth: 

ory window and gliding the length of & 

Bats are the only mammals capable of 
sustained fight. Largest of them all, the 

‘lying foxes” of the Orient, of fivesfoot 
wing spread, hang head downward by day. 

‘The true flying lerur of Madagascar takes 

thiry-foot leaps through the ai 


They can 


On the fying 
Maki of Sumatra, 
ha 


the strangest of a 
the fying. tog of 
T parachute 
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Electricity Runs New Player Pipe Organ for Home 


BIGGEST X-RAY PICTURE 
IS MADE OF MUMMY 


is said to be the largest 
X-ray photograph in the world 
hhas just been made by experts 
of the Field Museum of Natural 
History, in Chicago, Tk was 
taken upon a film seven feet long 
and two feet wide, and shows an 
entire adult Egyptian mummy in 
fis casket. Only one exposure 
was necessary, Hitherto mum- 
mies have had their \ 

tures taken at museums 
teen-by-seventeen_ inch sections 
and the resulting films are piec 
together in a mosaic. Special 
apparatus developed atthe Field 
Museum made the new feat pos- 
sible. A long series of experi- 
ments were necessary before it 
was possible to make this photo, 


m 
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FIRST PLANT PATENT 
GOES TO NEW ROSE 


Ptast Patent No. 1” has just 
been granted to Henry F. Bosenb 

Dawn, 
It is the first to be issued under a 
law passed by Congress last year, 
Dutting the discoverer or breeder of 
new plant on the same footing with 
the inventor of a new machine. A 
plant inventor is entitled, according 
to the law, to “the exclusive right to 
reproduce, use, of sell his invention 
‘or discovery throughout the United 
States and its Territories for a period 
of Instead of 


yin’ the fash- 
fon of “everblooming” tea roses. 
Otherwise it resembles a variety’ well 
Known as the Dr, Van Fleet climbing 
rose. It is the everblooming feature 
‘upon which the new patent has been 
granted. While it is intended to 
encourage American horticulturists, 
the new law is likely to raise diff 
cult questions for the Patent Office 
as to what is patentable. A new 


odor, a slight variation in color, or double 
oly 
fora patent. Seed plants and those prop- 


blossoms may cause a breeder 
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Desicxep on the principle of the play 
cer piano, a compact new pipe organ 

home and school plays music automat 
cally from a flexible roll. Because of 
unique feature, reproducing organ’ 
will bring into’ the home an entire sym- 
phony, which, if played by hand, would 
require the services of a whole group of 
artists, All of their movements may be 
recorded upon a single roll. The organ 
is expected to be of especial value in 
schools, Pupils of music appreciation 
lasses ‘are enabled to hear the composi- 
tions of masters played by famous musi- 
cians and recorded for the purpose, Elec- 
tric mechanism works the instrument, 


by Congress 
Weer Jersey man has patented thie ew tone 


ot covered by the 


HUMAN ENERGY IS STUDIED 


WITH CHEMICAL TESTS 


a Berlin physical 
school with such strange 
apparatus as this test outfit mounted 
on a bicycle. While the runner trots 
along a track wearing the special 
breathing mask shown in the picture 
an observer on a bicycle keeps pace 
with him. Air exhaled by the run- 
ner is coliecied in the cabinet on the 
handlebars and at the end of the run 
is chemically analyzed. This and 
other tests have shown that trained 
athletes have developed an increased 
Jung capacity, a lower pul an 
enlarged or “athlete” heart, and 
blood that is richer in red corpuscles 
than is possessed by the untrained 
and unathletic person, 
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cird Unseen RAYS 


By 
Edwin W. 
Teale 


N NEW YORK CITY, not long ago, perfume 
ootleggers hatched what they thought, was a perfect 
plot, one that was absolutely undetectable. 

‘Under direction of the gang, a small glass factory 
tured out imitations of the bottle used by a noted per: 
fumer in selling one of his rare blends at $100 an ounce 
Filling these with a cheap substitute, the crooks played 
their trump card 

Tnstead of counterfeiting the labels, they bribed the per- 
fumer's printer and obtained the original plate he had use. 
Asa result, not even the most powerful microscope could 
find the slightest difference in the exteriors of real and boot- 
Jeg bottles. The gang thought detectien impossible. And it 
would have been but for a dramatic new’ weapon recently 
enlisted in the war against crime. 

In his New York City laboratory, Dr. Herman Goodman, skin 
specialist and a pioneer in this thriling new method of scientific 
Grime detection, examined bottles brought by the frantic mant- 
facturer 

He cartied them to a darkened room, approached a gleaming 
dome of polished metal, and snapped on a switch. Strange purplish 
light streamed from the dome. Into this circle of ultra-violet rays, 
he pushed two bottles, one genuine and one counterfeit. The effect 
upon the labels was’ bewildering, fantastic. The slips of paper 
flowed with a weird light, like the dial of a radium ‘watch. "One 

bel shimmered with a bluish tinge, the other with a yellow hue. 


JN PRINTING the labels, the gang had used an ink that appeared 
to the naked eye to be identical with the original. But, under the 
bombardment of ultra-violet rays, its different chemical composition 
caused it to glow with a yellow hue, instantly setting the labels 
apart. By quick examination with an ultra-violet lamp, the per- 
fumer weeded out fake bottles in stores that had been duped, without 
the costly process of opening each container. Getting the jump on 
the crooks, he ran the gang to earth before it could sell masiy of the 
fake bottles. 

This is only one of a score of amazing achievements recently 
chalked up for this latest crime detector to come 
{rom the laboratories of science. The use of rays is 
the newest thing in criminal hunting. X-rays, pierc- 
ing through solids to find hidden clues; strange, “one- 
plane” polarized light, making possible a startling new 


rfal ght an in pletured above, 
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‘Trap Master Crooks 


How “Black Light” Brings 
New and Strange Magic to Aid 
Scientifically Trained Police 
in Solving Mysterious Crimes 


microscope to identity 
uth used to Bnd clown 


method of tracing dust and minerals; mysterious ultra-violet 
“black light,” ferreting out evidence through the sheen and glow 
of common ’minerals—these are now major allies of the law.. 

‘On a recent 2,000-mile trip, I visited laboratories where white- 
robed super-sleuths employ these litle understood vibrations of 
the ether to solve baffling crimes, In their darkened chambers, 1 
witnessed the first offensive in a thrilling new attack upon crim- 
inals, 

‘All of these rays are formed by electromagnetic vibrations and 
differ only in wave length. Polarized visible light, the only one 
of the three seen by human eyes, has the longest’ wave length; 
X-rays has the shortest, with ultra-violet falling between. 

In the whole world, one authority told me, there are today less 
than half a hundred detectives trained to ‘capture crooks with 
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ois by which clues 


these new weapons, Yet, tomorrow, ra 
will be a part of the detective systems throughout the 
world. Already, a list of their achievements reads like 
‘page from some scientific Arabian Ni 

‘Take the solution of the “Bandana Murder Case,” in the 
Middle West, not long ago. Motorists, stopping to change a 
tire on a side road, discovered a body lying in the ditch, 
bullet through the head. There were signs of a struggle, and. a 
Single clue, a red bandana handkerchief caught on bushes through 
hich the slayer had escaped. 

The victim proved to be a miserly rich man who was fore- 
losing on farms in the neighborhood. He had many enemies. 
‘Threats had been made against him, All those who might have 
had cause for committing the murder were held on suspicion, 


J THE meantime, the handkerchief, into which grayish lines 
‘of dust had been caked by perspiration, moved to the center 
of the stage. The intelligent chief of police, realizing that the 
reputations of many men were at stake, took extra precautions 
and rushed the bandana to another city for examination by an 
expert, 
fe followed this scientific’sleuth to his laboratory, watched 
him slip the cloth under an ultra-violet lamp and switch on the 
rays. ‘Then the amazed officer saw the dust burst into lines 
of indigo fire. Watching the intense, vivid blue for a moment, 
the expert tumed to him with a single word: “Feldspar.’ 

Samples of dust from the farms of suspected men were next 
placed under the rays. slowed in various hues, most of 
them showing the presence of feldspar, but none reacting to the 
light with the exact shade of the bandana particles, 

Not far from the scene of the murder, there was a large clay 
pit from which laborers dug material for a pottery factory. 
Samples of this clay were placed under the light and burst into 
the exact sheen of the original dust. A speedy round-up of the 
workers resulted in the capture of the culprit. He had shot his 
victim during a struggle in an attempted holdup. As he fled 
from the scene, the bushes tore the bandana mask from his face 
and this square of cloth, by the witchery of “black light,” 
became the dramatic witness that convicted him and freed a 
number of innocent men. 

Of the three “detective rays,” those of ultra-violet are by far 
the most versatile. Studied seriously only since the war, these 
vibrations have found a thousand tacks to do. Almost’ every 
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substance in the world glows, or fuo- 
resces, with a distinctive color when 
they strike it At the Scientific Crime 
Detection Laboratory, in Chicago, T 
watched white powders tua brilliant 
orange, vivid purple, blood red when 
touched by the invisible rays. 


IN HIS New York office, Dr. Good- 
‘man, who trapped the fake perfum- 
fers, showed me 20,000 specimens he 
has tested in this way. Every color 
of the rainbow appears, but shades of 
blue predominate. Why do things 
fluoresce? ‘That is still a mystery. But 
the fact that they do is proving of 
incalculable benefit to the scientific 
trailer of desperate men. 

‘At the scene of a crime, 
leather, a scrap of paper, a 
may prove the Key’ to a'mystery. By 
using “black light,” as the scientific 
detectives call ultra-violet rays, the 
expert can frequently pin such bits of 
evidence to a suspect. For leather, 
tanned by different processes, glows in 
different colors; paper, kept under di 
ferent storage conditions, fluoresces with 
varying hues; and hairs that seem the 
exact shade under ordinary light shine in 
different colors when exposed to the ema- 
nations of ultra-violet, 

few weeks ago, a sensational. s 
‘was printed, "Scarface" Al Capone, it said, 
had hired a double, whose face had been 
ccut in exact imitation of the gangsters, 
0 serve his prison term while he remained 
in hiding. This fantastic plot, if it were 
tried, could be exposed in an’ instant by 
Ulta-violet light, Twas told. Old scars 
such as Capone's, fluoresce a dull blue 
while newer cuts do not 

Bits of glass that appear to have come 
from the identical windowpane when 
viewed in daylight, often glow with var 
‘ous hues under ulira-violet, thus proving 

ic Early one morning, 
aa milkman in the East found a body lying 
At the side of the street. It had been 
hurled there sometime during the night by 
the machine of a hit-and-run driver. 


CATTERED near the spot were bits of 

broken glass from the shattered head~ 
light of a car. Not far down the same 
street, detectives found a machine in a 
garage with a broken headlight. The glass 
they had picked up in the street seemed 

tical with the few fragments still stick~ 
in the frame on the suspected machine, 
In addition, they learned that the owner 
hhad driven in late the night before 

His story was that he had been driving 
in the country. On a gravel road, he said 
a stone was thrown up by a passing car 
‘and smashed his headlight. Few people 
believed that explanation until the glass 
found near the body and the fragments 
discovered in the frame were placed in 
“black light.” Under these rays, the street 
slass revealed a greenish tinge that the 
other lacked, removing suspicion from an 
innocent man by proving positively the 
scattered bits had come from a different 
headlight. 

By such examination, fake marble can 
bbe told from real, imitation silk from the 
product of silkworms; and in one case, 
flour found on the clothes of a suspect, 
which he claimed came from a certain 

, reacted differently to rays from the 
actual product and proved him a liar. 
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followi 
the woman,” ultra-violet rays may play a 
part. It has been discovered that hair 
from the head of a natural blond may 
fluoresce with a dozen different hues, but 
that from a bleached blond will always 
shine with the same bluish glow. 


“Find 


UPPOSE you found the body of a mus 

dered man lying in a disordered room 
and under the fingernails of one hand tiny 
fragments of dark skin, clawed from the 
assailant during the struggle? How would 
you use those pieces of skin, no larger 
than a fly's wing, to track’ down the 
murderer? 

‘That was the problem facing detectives 
in an Eastern city, a few months ago. 
They succeeded in ‘capturing the slayer. 
with hardly another clue, by the use of 
ultra-violet rays. Was the skin from a 
negro or a deeply tanned white man? That 
‘was the first problem. Experts have di 
covered a strange fact: the skin of a 
‘white man fluoresces under ultra-violet 
light only when it és not farned, while the 


skin of a negro glows only when it is 
sunburned. 

Under “black light,” the minute par- 
ticles burst into a telitale sheen proving 
the slayer was a negro who was sun- 
‘burned, As it was winter at the time, 
the must have been a recent arrival from 
the south, On the basis of this clue, 
the police rounded up all new arrivals 
and one with a scratched face later 
‘confessed to the murder. 


UCH bewildering achievements are 
not the result of chance. Day by 
day, scientific detectives in scattered 
tay laboratories are cataloguing infor- 
tation that the future sleuth wil have 
at his finger tips. All the flours and 
common industrial dusts of France, for 
fnstance, have been studied under ultra- 
Violet light by Edmond Locard, the 

Tamous scientific sleuth of Lyon. 

‘At the Scientific. Crime Detection 
Laboratory of “Chicago, feathers of 
birds and’ minerals of that region are 
Undergoing similar scrutiny. Dr, August 
Ji Pacinis whose Chicago laboratory 

has reported! remarkable achievements in 
Ehime olution, is compiling data on po 

Sons studied with rays. In intestines, he 
is een abl Yo dtc small amounts of 
Morphine and mercury compounds by. us- 
Ing ‘ultes-violet light and a quartz-lens 
microscope. 

He also reports that the three common 
narcotics can be told apart instantly by 
Their fuorescence, morphine glowing with 
{blue sheen, cocaine with a white light, 
And heroin with a yellow hue. 

Tn De. Goodman's, New York labora- 
tory, special study has been made. of 
ouges and cosmetics. “Of more than 200 
investigated, the Muorescence of many 
made detection. unmistakable. He. has 
iso made another: discovery’ that may 
play an important part in running down 
Elues in some future murder mystery. 
When manicured nails are seen under 
Ultraviolet light, he reports, the expert 
fan estimate the time that has elapsed 
since the polish was applic 


ROBABLY the strangest story I heard 

in the ray laboratories of these mod- 
‘em Merling concerned. the remarkable 
capture of the “Kissing Bandit” near Ch 
ago. This Don Juan among highwaymen 
preyed on women returning home after 
fark. He would relieve them of theie 
money at the point of a pistol, then clap 
2 gloved hand, which left no fingerprints, 
‘ver their mous to prevent a scream, and 
five them a kiss on the cheek as a final 
flourish to the holdup, 

For more than. a month, this phantom 
robber continued to evade the police 
‘Then, one night, the special squad detaile 
to run him down arrested a. well-dressed 
youth five blocks from the scene of the 
{atest stickup. He protested his innocence, 
had a good alibi, and was on the point of 
being released when one of the detectives 
suggested a novel test. 

“The suspect's loves were taken to a 
laboratory and placed under an ultra~ 
violet lamp. “The watchers saw a queer 
elongated spot across the palm begin to 
glow with peculiar brilliance. The girl 
tho had been the victim of the robbery 
was next placed under the “black light” 
tnd the rouge on her lips uoresced with 
the precise (Continued on page 137) 
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AMERICA Pays $900,000,000 a Year to Feed 


Hungry Bugs “se 


F EVERY man, woman, and child in 
the United States were’ to contribute 
$7.32 to the ‘national treasury, the 
$900,000 000 total would just about equal 
the: yearly food bill-of this. county's 
major insect pests, This staggering. Bee 
ure, just announced by J. A iyslop of 
the'U, S. Department of Agriculture, is 
based on estimates of harm done ‘by 
thirty-four insects. They are our arch 
nesles ameng sve 600'haoee desc, 
tive pests ‘On this page our artist ives 
8 graphic picture ofthe damage done each 
eur by the worst of our insect enemies 
The cotton ‘Doll weevils appetite for 
Cotton conls ‘us. $16,200,000" annually. 
Not f the major pests stack agi 
tural products. Termfer=wite ante—do gon, ey, 
$29,300.00 yearly damage to woodwork gf bo 
Pesis that ett tree trunks and leaves do *'*% 500.0 
4 combined havoc of $138 300000 yearly. 
Common clothes moths have a yearly bi 
tf $10,800,000 to their discredit. The 
heel fly, an insect that keeps atte from 
fusing weight, and ruins ther hides, docs 
$35,0001000 worth of harm each year 


COLORADO 

povaro BeeTLe 
‘000.000 

Potatoes: 


CLOTHES MOTH 
00,000 
rurniture, Rugs 


HESSIAN FLY 


Clothing $48,000 ete 4X 
meat 4 


28/300 000 
| Batcinge Lumber 


chine Buc 104,000,600 = 5 
$50,000,000 ro Corton Toma HEEL roy 
Corn wheat wsbaces = $35.000.000 Citic 
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On this ranch 


/I 


* & 


ix plenty of rodeo material In Uh herd of wild 
sare being driven trom one of Rowell’ pate 
tures to another. ‘hus Uhey are kept tn Ane condition, 


N THE foothill back of Oakland, Calif, 
Wild horses are trained into man-throw 
Ing outlaws. From all over the western 
ranges, they come by rain and motor 
truck fo the noted Rowell ranch, the 
to be developed into "bad actors” for the 
‘movie lots and the rodeo shows 

“The animals that refuse to fight and are 
easly broken to the siddle are sold to "dude" 
fanches and to riding academies, The vicious 
‘outlaw with the fighting heart is the 
product of this unusual training schoo 
Wilder they are, the Detter we like ‘em, is the 
Slogan of the ranch. 

‘Besides being sold to Hollywood producers 
for use in western “thrillers,” Uhe wild horses 
fre one of the main attractions at the annual 
rodeos at Cheyenne, Wyo., Prescolt, Ariz. 
Livermore, Calif, and Calgary, Canada. Ri 
ing a Rowell horve at one of these contests is 
4 badge ‘of distinction for the  swagyering 
bhuckaroos who gather to try theit skill 

"Three or four times 4 year, Harry Rowell, 
owner of the ranch, makes a circuit of the 
Rocky Mountain region buying the untamed 
fnimals from ranchers and Indians, Often he 
thas as many as 3,000 on his range. They are 
a fiery, colorful lot of sorrel, grays, calicos, 
tacks, pintos, whites, bays, and buckskins 
Sometimes one of these wild ones will show 
unmistakable traces of the Arabian strain 
that eame to this country with the Span 
conquistadors four hundred years ago, 

nt handling these animals, special care is 
taken to cultivate their fighting and bucking 

Spurs are never. used in "hose 
at the Rowell ranch. 
bridle, to” which 
a number ‘of severe, spirit-breaking bits, a 
harmless halter is slipped on as an, aid'in 
catching the animals after they are “bucked 
tout” and the lesson is ended 

Tn accepted rodeo fashion, the wild horses 
set their Bist taste of leather at the training 
finch. The “wild one” is driven into. an 


d 


the wild horas ts 

‘hima on 
‘Then, a right, the Beane comes out 
In and Wicking in an effort Yo unhorve the cowboy 
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inclosure barely large enough to accommo- 
it, standing up. A heavily barred 
nounted on stout hinges, forms one 
of the pen, One of a dozen crack 
ders under Rowel 

he top of the pen, puts 
animal's neck, thea drops on the su 
and cinches it, When all is 

lowers himself into the seat 
word to open the gate in front of the 
frantic wild animal, 

As it swings wide, out 
‘a-fannin’ and a-battin',” the rider sitting 
his horse as though patt of it 
ing, head between forelegs, th 
leaps straight into the air, lands 

ies furiously to ditch the rider. 
in these teeth-jarring tactics, it 
takes to weaving and “suncfishing.” If the 
rider is pitched to the ground then, noth- 
ing but a quick scramble will save him 
from the flying hoofs. 

Such thrills are part of the everyday 
routine for the veteran riders on the wild 
horse range. Consequently, in the annual 
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ORSES are made wilder 


contests, the Rowell “brone 

uently rank high, At the recent Li 
jore, Calif, three-day rodeo, “Dutch 
Bartram, “top cowboy” at the ranch, 
bbaitled to the finals through a field of 300, 
of the toughest riders in the West. Then, 
by a spectacular ride on the feared out 
law horse, Nevada Kid, he nosed out Clay 
Carr, cowboy champion of the world, and 
carried off first prize as another tribute to 
the work at Rowell ranch, 


Broueht wild onde are toaded inte 


‘Thin ta headquarters at the Rowell 
Tench and’ band hor 
riven ta water by the bronche busters 


eNORACLES Worked 


by Engineers in 


Endless Fight 


By JESSE F. FEARING the fields of forty states, 
Sarees one of the, worst droughs nthe 
GELDERS history of the Weather Bureau 
ripped the United States during the 
summer and {all of last year, Growing 
corn blistered to husks, Rivers ran dry. 
‘The contents of reservoirs, supplying great 
cities, sank lower day by day. Officials: 
rationed water like war-time food and 
millions of people, who had taken this 
common fluid for granted, realized. sud- 
denly it was immensely precious. 

In some places, miracles of engineer- 
ing skill brought new supplies in the nick 
Of time, "Less fortunate were a number 
of smaller towns. With no w: left 
Snywhere within teach of cheie pipelines, 
they virtually had to have little lakes 
Shipped to. them by allay, the water 
coming in long trains of tank cars. 

AAS the water famine spread over five- 
sisths of the cotniry, attention was To- 
ttsed_ anew upon the continual battle to 
provide reserves for such an emergency, 
Ehattle that is reaching a new high point 
wrth the plans now Being. cared into 
Crecution, 

Like air and sunshine, water is a prime 
necessity for plant and human lifer ‘To 
the cy dweller it means protection sgaint 
thirt, against filth, against disease, against 
fire. Few people, as they turn a faucet, 
Appreciate the drama that lies behind the 
water they use, the labors of fighting men 
tho blast their way through granite moun 
tains, chain cataracts and send a Niagara 
of water pouring through secl pipes tat 
Spread like a network of veins below traf= 
fears pumow ane fcaden streets et itis such labors 
i on track to rive or ft that make possible the water supply of 
Sui Gage af sace the modem ely. 


265 Miles 


to Faucet 
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The drought, with all its emergencies 
and its demands upon human resourceful- 
‘ness, was really just one phase of a prob- 
lem that engineers constantly face. About 
93000 ‘iles and towns in the United 
States have regular supply systems, and 
very one of them represents an episode 
in a great struggle. 

It fe Man's battle to keep water within 
his reach. It never ceases, 


JOWHERE in the world can people 
IN GR i ntcbers per nn be 
supplied with adequate water. No matter 
how rich the community may be, or how 
easily a living may be had, if its water 

y is limited, s0 fs its population. 

Through more than three-fourths. of 
the earth's surface is covered vith water, 
‘most of it is unsuited for man's use. He 
depends upon the sun as a distillery to 
purify it and lift it from the sea. He 
‘depends upon the winds as a delivery sys- 
tem to carry it inland, where it falls as 
ain, 

‘Man's struggle is to get it after it falls 
and before it flows ack to the sea. In its 
mildest form this struggle involves pump- 
ing from lakes or dependable streams; oF 
ling wells down to intercept the water 
as it flows in broad sheets or buried rivers 
to underground lakes or the sea 

The winds are a capricious delivery 
system. At best they give no heed to the 
desire of human beings to congregate in 
regions of limited water supplies. It is 
the engineer's problem to get water from 
the place the wind pats it down and gray~ 
ity leads it, to the place where people 
want to live, 

Often the solution of this problem 
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fui los uniieably 
“Angeles and its neighboring cities 
today are preparing to build a river. 

"They have always had the Los Angeles 
River, but the one they are to build wi 
be about twenty times as large! It w 
bring a water supply for 7,500,000 people. 

Tt will stretch 260 miles, all the way 
across the state of California, Starting 
at the Colorado River, below the new 
Boulder dam, it will follow a man-made, 
‘magic course through tunnels under moun: 
tains and in concrete channels across 
plains. Near its start i will climb hills 
4 quarter of a mile high, under pressure 
from electrically driven pumps; and then 
as it drops again, on its way toward Los 
Angeles, it will repay its power debt by 
turing’ the dynamos in hydro-electric 
plants along the route. 


“THE aqueduct that will form its river- 
‘bed will be the largest and longest ever 
built by any city, and will cost about 
$200,000.00. 

But the tremendous work of survey and 
building will take at least eight years; 
and that is six years longer than Los 
Angeles can wait for more water. At its 
present rate of growth, engineers estimate 
that the city will be using the full capacity 
of its present supply, and facing a short- 
age by 1933! 

Emergency work is being rushed to 
‘bridge the gap. 

For 133 years the city drew its water 
from the Los Angeles River. Before the 
day of the modern pumping plant, a wheel. 
turned by the stream's current, lifted 
water into a ditch that led into town. 
‘The inhabitants took their supplies in jugs. 


At left, Croton Dam 
2eittaa gallon 


very day. 


Early in the present century, the 
weather delivery system went askew and 
there was a drought of several years, Los 
Angeles, then a city of 160,000, and grow- 
ing, became alarmed. 


TT HE chief engineer of the municipal 

ater bureau, Willan Mulholland, 
‘went off in a mule-drawn bugey, prospect 
ing. Gold was never sought $0 eagerly 
as he sought water. 

Mulholland drove through the Mojave 
desert, and into the mountains. High u 
in them he found the Owens River Val- 

ing into a salty 


It was 250 miles from Los Angeles. 

Five thousand men were put to work, 
building dams and reservoirs to hold the 
‘water, and an aqueduct to carry it to the 
city. "Heavy machinery was needed, and 
supplies had to be taken to the men, So 
they built 120 miles of railroad, and 500 
miles of highways and trails! 

‘The aqueduct that was to carry water 
could not be constructed without water, 
+0 they built a pipeline to bring it as they 
‘went along, 

When they came to hills or mountains 
that they could not_pass around, they 
‘dug through them. There were 142 sepa- 
rate tunnels. Valleys presented a difler- 
ent problem, The weight of the water 
froing down one side could be made to 
force it up the other. But water pres- 
‘sure increases with depth. At the bottom 
of 100-oot valley every square inch of 


Parachute Jumper Photograph 


with Rapid Fire 


- 
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Himself While Falling 


HIS WORRIED WIFE Lot 
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science Ourwits 


Priceless Secrets in Steel, Dye, ana Chemical 
Plants of Germany Guarded from Sneak Thieves 
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Industrial Spies 


Below, « code mesan 


ELABORATE system of indus 
trial. spies, working with almost 
wartime efficiency, was discovered 
recently in Germany. In the great 

steel, dye and chemical plants of that 

country, this organized band of informers 
is attempting to ferret out the closely- 
guarded trade secrets which 

adv over competitors, Bi 

the economic crisis in 

secret. manufacturing processes 

more jealously guarded than ever and the 

factory owners are using the latest scien 
tific aids {0 stamp out the crooks, 

How the spy of industry operates is 
shown in the remarkable set of photo- 
‘graphs on these pages. Gaining entrance 
to a factory on some pretext, he makes 
the most of the few moments at his dis- 
posal, using all the tools of modem 
science, If possible, a diminutive came 
tunder his hat or in ‘his buttonhole 
secret industrial processes, Hasty sketches 
are made of an intricate machine's vital 
parts. He camouflages stolen plans with 
Innocent-looking sketches of landscapes. 

To combat him, manufacturers, when 
they convey valuable trade secrets by let- 
ter! use a code known only among them- 
selves. Detectives keep unknown visitors 
tunder surveillance with tapped telephone 
wires, periscopes and microphones, 


_—s 


ithe, Sead 
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Wh above, were leaving the 


‘The Keays, penetrating clothing ‘and camera 
Gate, ‘ffectully bincken the Bidden pl 


A favorite tool of the pies is shown at 


ieee Th third bution from 
vate is diferent from 


tooth representing s inter ef the alphabet. taken and gunrded secrets learned 


v7 


SUB LAUNCHES PLANE WITH CATAPULT 


For the fr 
catapulted int 
a submarine, This 


ricted to such I 
teships and cruisers, - Whil 
planes have been st 

fied on submarine 


this purpose hav 
by: the 

by foreign 

heen nece 

to stop in onder to lower its seo 

fing plane into the wat . 
addition of  eatap =—=.> 
sub to send its pl —s 


Upper right, a crane pulls plane on board when it returns. Above, plane shot into al from sub, 


KNIFE NOW PART OF 
PARACHUTE OUTFIT TINY TRIPLANE FITS IN ORDINARY GARAGE 


Paracueres used for training Army Nor only one of the 
flyers at smallest planes ever 

now eq constructed, but one 

with “safety 

Knives." Ifa fy A pes peas 


triplane recently com- 
pleted at Rome, Italy 
Tt has three sets of 
wing—the first be- 
neath the fuselage. 
the second on the 
fuselage itself, and 
the third above it. It 
is small enough to be 
stored in an ordinary 
garage. It is said to 
fly at from seventy- 
five to a hundred 
miles an. hour. 


er's parachute 
fouls the plane as 
he leaps, he ean 
thus cut’ himself 
loose and use his 
cemergency’chute. 
Tn a recent acci- 
dent at a Mich- 
igan field a 
jumperwas saved 
to him Prom 
‘another plane, 


“Thin wsallen of triplanes can ®y at one hundred miles am bout, 
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Mure evidence of what may 
have been a war of extermination 
by prehistoric men against giant 
animals hasbeen revealed. by 
the Camegie Institution of 
Washington, D.C: Bones found 
by explorers in Gypsum Cave, 
Nev., a deep, dry cavern 300 
feet’ long with a crystal- 
encrusted roof, showed that this 
fave must once have been the 
home of a great herd of giant 
ground-sloths. They were pon 
derous, slow moving animals, 
twice “as tall as aman when 
sanding erect, with long tails 
and covered "with masses. of 
coarse hair. Vegetarian in ther die, they 
probably would not attack a man unless 
Comered, "when they might deliver a 
vicious blow with their huge claws. A 
surprise to the explorers of the cave was 
the discovery of human bones, fragments 
of painted dart-shafts, int-pointed darts, 


ELECTRIC TABLE 


A stacte dining table that brings in 
food, passes it to guests, and after the 
meal removes the dirty dishes, has been 
invented-by Victor Marmoniet, an engi- 
reer of Lyon, France. When’ the meal 
begins, Marmonier presses a. button. A 
partition in the kitchen wall rises, the 
Center part of the table, which runs along 
a track, appears laden with food, and the 
partition closes behind it. Before each 


guest, the moving centerpiece stops and a 
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ers of the Carnegie Institution, Southwest Museum, and 
ia 


‘Gypaum Cave, N 
and remnants of an “atlatl,” or throwing 
stick, mingled with the remains of the 
ths. As a result of this evidence, 
according to the Carnegie Institution, “it 
hhas been suggested that a group of Early 
Americans may have come upon a herd 
fof ground sloths in this vast underground 


Did Prehistoric Man 


Kill Sloths 


in Old Nevada Cave? 


cavern and waged a war of exter- 
mination.” Moreover, the dis- 
covery that man ahd  sloths 
apparently lived in North Amer- 
ica at the same time, in the 
opinion of Dr. John C, Merriam, 
president of Camegie Institu: 
tion, ranks among the most inter 
esting discoveries in archeology 
in America. It shows cither 
that man appeared in America 
much earlier than was formerly 
su for the sloths were 
thought to have become extinct before 
the end of the ice-age 15,000 to 30,000 
years ago—or that these ponderous ani 
mals survived long past the historical 
date usually assigned to them, Hitherto 
there has been no definite evidence man 
was in America until a recent period, 


BRINGS IN FOOD, TAKES OUT DISHES 


rotating arm passes food to two persons 
at a time, on opposite sides of the table 
At the end of the meal, the used dishes 
are placed on the movable centerpiece and 
run ‘out through the partition into the 
Kitchen. For years, Marmonier has made 
a hobby of producing labor-saving devices 
for his home until now he has an electri 

«ally operated machine for virtually every 
‘operation necessary in housekeeping 


TRAIN TIME TO THE DOT 


So Har Ger- 
man travelers 
may know just 
how many sec- 
‘onds they have 
before the train 
leaves, railway 
officals have i 


a Berlin station 
that gives time 
to the hour, min- 
ute, and second. 


” 


BRASS PLATE COUNTS 
AND PLANTS SEEDS 


Sexos may now be counted mechani- 
cally, instead of by hand, for tests of 
purity and ability” to germinate. An 
Ingenious device developed by the U. 
Bureau of Plant Industry, at Washing 
ton, D, C,, gages their number with the 
high accuracy required, and then deposits 
them in neatly-spaced rows upon blotting 
paper, moss, or flannel for the growing 
tests,’ Tt consists of a brass plate with 
100 holes, forming the top of a box con- 
nected to'a vacuum pump. An excess of 
seeds is dumped upon the plate, the vac- 
‘uum pump started, and the seeds shaken 
about the plate until one sticks by suc- 
tion to each hole. The rest are then 
tossed hack, With the counted seeds 
sticking to the plate, it is inverted 
over the blotter and the 'vaewum pump 
tumed off, ‘The bundred seeds drop in 
regular rows upon the seed bed, ready 
for test. Seeds varying in size from 
alfalfa to peas and beans may be counted 

1 device of this type, according to 
the Government experts 


STRANGEST FARM LIES 
IN VOLCANIC CRATER 


Nestuep in the crater of the extinct 
voleano that forms the island of Grand 
‘anary, of the Canary Group, lies a 
strange’ farm, Tis fertile acres stretch 
across the floor of the enormous basin 
formed when the volcano became inac- 
tive, Towering ramparts of frowning 
rock protect it from the outer, world 
making a remarkable contrast to the time 
when they were a funnel that spouted 
flaming lava, cinders, and smoke into the 
sea and sky for miles around, Just 
twenty-eight degrees north of the equa- 
tor and about 180 miles off the northwest 
African coast lies this unusual island. Tt 
springs abruptly from the floor of the 
‘many thousands of feet beneath 
the surface. Bananas, tomatoes, pota- 
toes, sugar, and grapes are its chief prod- 
but one of 
the group to which its name is given, all 
of which ate formed of old volcanoes that 
have been inactive since long before the 
dawn of recorded history. The buildings 
seen in the center of the picture are sur- 
rounded with trees that look tiny against 
the towering walls of rock 
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RING TEACHES GOLFER RIGHT SWING 


Aw arrasarvs for forc- 
ing golf duffers to acquire 
that perfect swing, so es- 
sential to good golf, which 
travels on the true’arc 

2 circle, was put_on the 
market recently. The gol- 
fer stands inside a large 
tilting ring. Facing him 
on it is a. small. ring 
Uhrough which he thrusts 
the shaft of his club. Tak- 
ing his stance he addresses 
the ball and. makes a 
swing. As he does so, the 
little ring holding his club 
travels freely around the 
larger one, guiding the 
club and holding it to a 
perfect are. The large ring 
Js mounted on a swiveling 
framework and is adjusta~ 
ble to players of any 
height, from small chil- 
dren to tall men so that 


anyone can use it 


‘Shut in by towering wal 
(rater on the laland 


MAKES TWO ENGINES OF ONE 


AN rINcex1ovs proprietor of a Rock 
Hall, Md., welding shop makes two- 
indet ‘motorboat engines out of four- 
cylinder automobile motors by cutting 
them in two, Wrecked or scrapped cars 
he engines. Martin Wagner, who 
d this method, first halves the motor 
completely and then welds on the neces 


yle 


cut in two places, to rearrange the 
throws, and the pieces welded together 
again. ' According to Wagner, owners of 
the first motors made in this way report 
long and satisfactory service, and esti- 
mate that in eight-hour runs the motors 
consume about three gallons of gasoline, 


rece grow sod tay fare products are Row 
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INDIAN FIGHTER MAKES TALKIE OF SIGN LANGUAGE 


General Huh Scott, right, making the motions of the Indian sign language before the U. 5. De 


"one of Brat filme Made’ tn the department's st 


partment of Agriculture eamers 


USE LADDERS TO OUST 
RATS FROM TREES 


Los Awcetts has carried its war on 
into the tree tops. Not long. ago, health 
officials discovered that legions ‘of th 
rodents had deserted their homes on ‘tl 

round and taken to nesting in tall pal 

‘To reach them, a special ladder with th 
extensions was devised, the top sec! 
‘making a horizontal platform to reach the 


NEW HAMMER HANDLE 
HAS VACUUM GRIP 


‘A wew hammer handle full of small 


nests Without damaging the foliage of the 
tree. ‘Then poison was poured by thy 
Ducketful into the nests, and after it hav! 


taken effect city trappers made a haul of 
thousands of rats. As yet no 
explanation has been given by 
the Los Angeles animal ex- 
perts for the unusual conduct 
Of the rodents in retreating to 
the tree tops and establishing 
their homes there, 


holes like a Swiss cheese makes light work 
for the mechanic, either amateur oF pro- 
fessional, ‘The holes act as vacuum cups 
when covered by the hand, making the 
rip tighter with less muscular effort, ‘This 
hammer handle is said to be easier on 
the hands than the ordinary smooth one, 


HIS SCRAPBOOK IS REAL ENCYCLOPEDIA 


Five years ago Arthur Carlson, subway 
worker of Brooklyn, N. Y., began to clip, 

ig articles from Porutan Sctexce 
and other magazines. Now he 
has a 140-page “encyclopedia” that would 


ves te the envy of many a serapbook devotee 

) Piteegt k ane arse cme 
, 4 flee articles may be placed on one 
Vie pose, by the ingenious method 


\ Carlson devised. They are not 
patel ae ky ge 
pA PSSneeKee 
Lo ea ee 
ak tt eontia or 
tem he has managed to 
Soe 
Tees 
Seste aed 
the clippings are grouped 
meee ee 


Arthur Carlson, 


cooky, N. ¥., with his 0-page scrapbook 
‘ade toes Popalae Schence’ Monthly end’ other’ magarines. 
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Eanty history of the western Americ 
plains was relived in Washington, D. C., 
the other day when a movie record of the 
Indian sign language was made by the 
Department of Agriculture. General Hugh 
Scott, noted Indian fighter, sat at a desk 
and made the motions thal every plains- 
‘man once knew. Was it peace of war, as 
white man and Indian suddenly met in a 
bend of the trail? Unmistakable motions 
of the arms, entirely different from the 
sign language used by mutes today, soon 
seitled the question, The recording of 
this almost-forgotten means of communi- 

between two people speaking differ- 
ent, tongues was one of the first projects 
undertaken by the Department of Agri- 
culture at its new talkie studio. Tk was 
considered highly desirable to make this 
permanent record before the last of the 
old sign talkers passed away. 


SAND BLAST USED TO 
CLEAN SPARK PLUGS 


: Fovteo spark plugs 


which cleans the outside of 
brick and stone buildings. 


A used plug is thrust 
through a rubber gasket in 
a funnel-shaped receptacle 


‘and sand is blown over it by 
a hissing blast of air, clean- 
ing its points and inner sur- 

faces. Carbon 
particles removed 
by this process 
are blown out 
through a stove 
pipelike aperture 
at the top of the 
apparatus, It is 
said that by this 
system one plug 
can be cleaned in 
approximately 
five seconds. 


st 


First Mie-a-Minute Army 


TAKES FIELD FOR UNCLE SAM 
= 


Hurling itself ‘across’ the 
country at four times the 
speed possible with horses, 
a new force of 600 men on 
wheels has been made part 


of the United States’ troops 


now in Virginia, This swift 
unit may lead toa vast 


change in modern warfare, 


foyer a function once reserve 
Then the rest of th 
fast, would 
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ROBERT E, 


MARTIN 
L = ribbon of sheet steel that 


‘Would reach halfway round the earth is 
used every year to scrape the whiskers 
‘off the American chin. 

‘These unwanted stubs of hair, if laid 
‘end to end, probably would reach from 
here to Mars, but there is no way of 
imating the (otal amount of suffering 
fand mental anguish involved in their 
removal. It is a safe guess, however 
that the aggregate pain produced by dull 
razor blades exceeds that of all other pain, 
sources put together. 

‘Yet in spite of all the misery caused by 
razor blades so dull that they nearly pull 
the hairs out by roots, it is only now that 
a Washington expert, as a result of an 
investigation undertaken for PoPULax 
Scresce Monty, is able to, reveal, in 
‘2 marvelous series of photomicrographs, 
just what a razor edge actually looks like 
‘when it is sharp, or dull, and what strop- 
ping actually does to the cutting edge. 

(Of course many attempts bave been 
made to photograph razor blades. Most 
of these pictures have, however, been 
taken with a magnification of only a few 
hhundred diameters and the true cutting 
edge has escaped the camera, The prob- 
Tem is much like trying to shoot an ele- 
phant and a flea in the same picture. If 
the elephant shows, the flea is lost and if, 
by increasing the magnification, the flea 
is disclosed, then the elephant drops out 
of the picture 

Porvtak Sciexce Moxtsy asked 
J. G. Pratt, expert microscopist and 
Botomicrgripher of the United Sats 

jureau of Entomology, to make a set of 


4 


WONDER PHOTOS REVEAL 
UNSUSPECTED FACTS ABOUT 


azor blades 


and SHAVING 


photomicrographs that would tell the real 
Story of a razor blade. The job took sev- 
feral months and required the making of 
hhundreds of experimental photographs and 
an unforeseen investigation by Pratt of 
the peculiarities of steel 


ATT THE stat the obstacles confronting 
the photographer seemed almost un- 
surmountable, For instance, it took sev- 
eral days experimentation" to relocate 
under the microscope a section of the 
razor blade that had been previously 
photographed.  Rephotographing the same 
Section of blade was, of course, vitally 
ecessary to show how the edge was a 
fected by use, stropping, and corrosion 

‘You probably have heard that a razor 
removes your beard by virtue of its “saw 
tooth edge.” and you have undoubtedly 


seen photomicrographs in which the “saw 

tooth edge 
plainly visible 
Pratt's investigation proves definitely 
is a myth, an 


‘of razors apparently was 


that the “saw tooth edge 


‘optical illusion, What appear to be saw 

ly are lights and shadows upon 
the coarse grinding just below the actual 
cutting edge, in photographs of a magni- 


fication of only two to three hundred 
diameters—insufficient to show the true 
cutting edges. 


‘When Pratt increased the magnific 
to 1,000 diameters the “saw tooth edge 
straightened out into an_ unbroken line, 
and at 3,000 diameters the grain of the 
steel was visible, as were also variations 
im the edge caused by the texture of the 
steel and the processes employed in grind- 
ing and sharpening. 


EVERYBODY knows that stropping a 
razor makes it shave better but no- 
body, not even the steel experts, seemed 
o know just what stropping actually did 
to the blade edge. ‘That probably is not 
surprising when until now nobody knew 
‘what the edge of a blade looked like 
‘The theory always had been that the 
tiny “saw teeth” were bent out of line 
when the razor was used and that strop- 
ping merely bent the teeth back into line 
again. It was also believed that only 
razors made out of certain kinds of steel 
and manufactured in a certain manner 
could be sharpened by stropping. A 
‘widespread impression exists that strop- 
ping is useless and ineffective as applied 
to the wafer-thin blades used in many. 
types of safety razors. 
‘The photographs on these pages clearly 
show how erroneous these beliefs have 
been, They show, for example, how the 
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JO HANOLE OPERATING FINE ADJUSTMENT 


‘The above 
Ing the photomicrorrapb, 


‘cutting edge, originally a wavy line not 
at all saw tooth in character, is bent over 
by contact with whisker stubble. The 
steel fibers are both bent over and crushed 
backward. 

At the bottom of this page are pictures 
of a blade that has been broken down 
yy shaving off a tough beard f 
in succession. Note how, in addition to 
the usual bending and crushing of the 
edge, a deep nick has been produced by 
the actual Breaking away of 3. portion of 
the edge fibers. |The elfect of stropping 
this blade is easily seen. Not only has 
the edge been restored to original smooth 
shaving condition, but the size of the nick 
has been reduced’ to one third of its or 
inal area and the bottom of the nick has, 
moreover, been formed into a sharp cut 
ting edge so that a hair end that hap- 
ened to drop into this nick would be 
parted just as cleanly as those encounter 
ing the unbroken line of the cutting edge 


JTBAS long been known that corrosion 
which in this ease means rusting, des 
‘more damage to a razor blade than 
shaving. One of the pictures on pas 
shows a new safety razor blade cleaned of 
oil and eft on a shelf in the bathroom 
for ten days, One look at the edge is 
enough to tell you that shaving with it 
would be a kind of major operation both 
painful and ineffective. 

The series of photomicrographs repro- 
duced here, many of them made at the 
enormous magnification of 3,000 diam- 
eters but all shown at 2 2,000 masnitica- 
tion settles most of the ‘problems that 
hhave bothered shavers since the day’ when 
4 cutting edge was substituted for yank- 
‘ng whiskers out by the roots, ‘The orig 
nal Americans, the Indians, accomplished 
the removal of whiskers by’pluckins ther 
‘out, one by one, with the aid of the sharp 
edges of pair of clam shells that wer 
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method and apparatus used in make 
give you the facts above the rater. 


CONDENSER 
BaD nS 


used as a pair of pincers, 
‘That was a painful proc- 
ess but probably not 
much worse than shaving 
after the moder manner 
with a dull, jagged-edged 
razor, Most ofthe 
comfort of shaving is, as 
this investigation proves, 
due to the bending back 
of the blade's sharp edge 
through use, or the partial 
destruction of the edge by. 
rust. ‘The jagged edge of 
used razor as seen at 
2,000 diameters has little 
to do with the sharpness 
of the blade, If properly 
stropped, the bottom of 
the average tiny’ nick is 
ill sharp enough to shave 
cleanly and painlessly such 
hairs as it encounters. 


WET, does steopping 
actually do, to a dull 
razor blade? This inves- 
gation proves that its first action is to 
bend back into place the fibers of steel 
that constitute the actual cutting edge, 
It removes the rust formed on the edge 
‘and, tins restores the blade. to shaving 
usefulness provided the rusting has not 
gone too far, 

he Sac Ae th es of a 
nicks are made as sharp as the edge a 
thatthe nicks are actualy reduced in sie 
proves that stropping has at least a smal 
abrasive action and therefore sharpening 
effect. This does not mean, however, 
that prolonged stropping will put an edge 
con a really dull (Continued ow page 139 


35 


Bug Hunters Use Planes to Trap Insects High in Air 


heen. sweeping 
yecimens over Tallulah, L 


how and why of insect mi- 
rations, so that the spread 
Of injurious insects may be 
controlled or prevented. The 
umber of insects collected 
at high altitudes, especially the smaller 
‘ones is amazing, " Balloon sp 

have no power of flight but 


e bore along 
hy the wind, are found in large numbers 


two miles above the « 
are obtained at altit 


th. Other species 
ranging from 


NEW KIT HELPS YOU TO 
ELECTRIFY OLD CLOCK 


AN onp clock can be changed into an 
up-to-date electric model with the aid of 
a kit recently placed upon the market 
‘Among the parts which the set includes 
fare a special electric clock “movement. 
with synchronous motor, and ten feet of 
cord; five sets of hands for dials from 
three to nine and a half inches in diam- 
eter. According to instructions accom- 
panying the kit, the first step is the 
removal of the old clock movement and 
the insertion of mounting brackets. Hands 
are then added, and plugs cover the old 
winding holes. ‘The clock is then ready to 
trun from the light socket 
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fifty 10 14,000 fect. Some fights are 
made at night, to catch insects that are 
strictly nocturnal in their habits. Rough 
estimates show the total insect pop 
in the air over a square mile of the area 
surveyed must be around 25,000,000. Two 
streamlined insect traps. on each plane 
catch the bugs. Each holds 

metal screens co sticky mate 
The pilot or ob 


‘Then it is returned, with the insect 


At the end of the bug hunting tight, this 
screen isremoved and the insects examined, 


BUTTONHOLE MIKE NOW 
MOVES WITH SPEAKER 


A “serroxnoue microphone” now en- 
ables a speaker to stroll about a platform 
at will, while his voice is carried to the 
audience through the loudspeakers of a 
public address system. Worn like a gar- 
enia, the instrument is linked by a small 
trailing wire to the electric system, Even 
when he is explaining a chart or motion 
picture film with his back to the audience, 
his voice continues clear and distinct 
Previously speakers had to remain within, 
ange of a stationary microphone, 


ELECTRIC GUIDE AIDS LONDON VISITOR 


Ax 
electric guide 
Strangers how to reach 


shows 


any part of London, 
England, by stree 
car,. Beside a huge 


wall’ map of London 


the Westminster 
station, banks of push 
huttons are arranged 
opposite names of 
ai points about 
the city. Pressing a 
button” shows the 


traveler the ‘umber 
of the car or train 
that will take him to 
that point and_ how 
much the fare will be. 
London policemen are 
suid to approve highly 
of this device which 
answers questions. 


ton cn this electric board te! 


fa wteanger in 
rd Gemtinstion 
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‘This big eight-foot, halfton frying pan was 
210000 egg omelet. 


designed to take care 


JAPAN HAS NEW 
STOP-GO SIGNS 


Jaranese characters tell the 


motorist when to stop or go in 
Tokyo's newest trafic signal, Lest 
their meaning should be lost upon 


American or English drivers, how- 
ever, the words are repeated below 
in English. Numbers of these 
picturesque control signals with 
pagoda-like roofs are now being 
erected on the busiest streets, 


MOVIE ON CLOUDS 


Soow Berlin crowds may see 
movies upon the clouds at night. 
Dr, Manfred Manaheimer, Ger- 
man inventor, is perfecting a huge 
projector capable of throwing an 
animated cartoon film upon a low 
cloud bank. Cartoons would be 
stenciled upon a film of metal. 
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anthip. 
representing an énemy army, move 
along the bottom of the frame and up an 
incline across the picture, while sharp- 
shooters try to pick them off, For th 


THIS BIT BORES 


10,000 EGGS IN OMELET 


Waar docs it take to cook an 
omelet containing 10,000 eggs? That 
was the question that poultrymen of 
Seattle, Wash., faced, when the event 
was assigned a place'on the program 
of their annual egg festival. A Seat- 
tle stove company solved the problem 
Which was becoming embarrassing, by 
producing this giant eight-foot. fry- 
ing pan. It weighed nearly half a 
ton, and a heavy motor truck trans- 
poried it to the outing where a dozen 
cooks were Kept busy breaking the 
10,000 eggs into the eapacious skillet 
and stirring them with shovels, 


ANIMATED PICTURES 


form of practice the distance from the 
target is only a few paces, making a spa- 
cious rifle range unnecessary. AAs the speed. 
figures can be mechanically 
controlled, it is easy to test the skill of the 
marksmen by hurrying up the targets while 
the sharpshooters are at practice. 


A SQUARE HOLE 


A arr that bores square holes is the 
remarkable tool devised by a Peoria, Il, 
mechanical engineer. It makes compara: 
tively easy certain types of boring and 
milling work that have hitherto been con- 
sidered impossible, according to its inven- 
tor. Star shaped holes may also be bored, 
and one of the instrument's most steiking 
accomplishments is the boring of a spiral 
hole. The new drill 
is used in the same 
way as an ordinary 
twist drill, and may 
be taken out on the 
job and employed as 
a ligne electric 
tool, Ts secret is a 
Tamoxt ya.n5 set of revolving cut- 
WOOWNG ters mounted around 
GES the “sides of the 
TEADY hank, which is held 
stationary or re- 
volved by hand 
S GAG, througharight-angle 
Praises grip. Any material, 
oF SaUN% Such as wood, stone 
or steel, may be 
bored with this very 
‘unusual tool, 


[-iietts 
jena 
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FISH FLOUR DIET GETS ITS FIRST TEST 


‘Tests of fish flour, a new food high in 
ral content, obtained as a by-product 
‘of the packaged fish industry, are now 
ogress at a public institution in Wash- 
ton, D.C. Here eighty children have 
been selected for the first large-scale test 
‘of the food, under Government supervi- 


TURNS FORD INTO 
A MOTOR PLOW 


A xew use for the old 
flivver was discovered re- 
ently by Archie Wood- 
land, He 
fear on a brace from an old 
horse cultivator, put disks 
under the chassis for plow- 
ing corn, and placed trac 
tor-type wheels in the rear 
with a chain drive from 
the rear axle, To aug- 
ment the cooling system, 
‘a five-gallon can of water 
‘was connected to the top 
of the radiator, 


MINIATURE RACE TRACK 
BUILT FOR CHILDREN 


‘To Keep his children from playing in the 
street, where passing automobiles endan- 
gered them, a Kansas City, Kans., home 
Gwner had a miniature racetrack built in 
his backyard. Now the young ones of the 
family race merrily around the 200-foot 
oval on tricycles, roller skates and bicycles 
just as if they Were on a real race course 
‘The concrete strip is three feet_ wide 
encircling a large play house built for 
the children at the center, and the curves 
are banked for speed. According to Clay 
Roberts, owner of the house, any side- 
walk contractor can build such a play 
track the cost of which is relatively low 
and thus provide his children with a safe 
means of amusement. 


58 


jon, to determine its valve. 
The experiment is expected 
10 last & year. The subjects 

disguised in such 


of Columbia Dental Committee is inter- 
ested in the tests, and has appointed a 
special committee to observe any benefits 
which children may derive from 
food. Despite 
used in partial 
flour, is said to be entirely pala 


house, was bullt by a Kam 
et. ‘Curves ac¢ banked so cootinnous high speed is posable, 


MEASURE TORN MONEY 
TO GAGE ITS VALUE 


Watex is torn money good money? Banks 
answer the question with the transparent 
scale of mica shown in use in. the illus- 


nevertheless accords it 


half of its face value 


PICTORIAL SIGN HELPS 
TRAVELER IN GERMANY 


Tuaxxs to its combination of art and 
humor, even a tourist unfamiliar with the 
language, underst 

signpost, whi 
was erected re- 
cently neat a rail 
way terminal in 


that country 
Hand-carved ¢ 
bright-colored fig. ¥ 
ures "supplement 
legends below 
wich read 

Translated, "To 
the station, 


City resident to keep 
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New Process Keeps Coffee Fresh in High Vacuum Cans 


fss jist announced, Cans packed by ted process 

method remain indefinitely upon ag 

cer's shelf without deteriorating, it is said of air in a can could be removed without 
Using machinery invented by Thomas A With the standard type 
Rector, New York chemical eng vu sealing machine, an air pump 
process is declared to f times. the capacity would be 
est vacuum ever obi r > an additional nine 
in a can, Ninety-nine percent has devised a 
is removed before the can is sealed, as out the air in several 
compared with standard methods of va I at once, The cans 
uum packing that take out about nine oF more air-locks, in 


percent. The new process is now. being before they 
Used by a manufacturer of a well-known {o, In a modern highspeed factory, cans go. into. the highest-vacuum chamber 
brand of ‘coflee. Air is colfce’s arch full of coffee with thelr tops loosely in where they are sealed. ‘The high efi- 
enemy. Exposed to it the brown grains place travel down a conveyor belt. ciency of this machine makes it possb 
Tose theie flavor in two ways. Carbon chanical hands seize them a to use air pumps of moderate capacity, 
dioxide d inside the coffee one hy one into the vacuum chamber, A at low cost. Engineers foresee that the 
ly escapes and tal and the air in the can is sucked out super-vacuum process may be applied to 
hit. ‘Then theair’s oxygen by an air pump. Before the can leaves other things besides coffee. Meats, shelled 
ining portion stale through the chamber, powerful metal roll nuts, and tobacco are among the products 
oxidation. the top into'an air-tight joint which may benefit from the system Rector 
‘To exclide alr, vacuum packing is resorted it was thought that only ninety percent has developed and which is now in use, 


tums the 


NEW YORK’S “FIRST LADY” RUNS FURNITURE FACTORY MAKE “COONSKIN” COATS 


‘Time “first lady” of New York State, own, when she is not busy presiding as FROMICOS CEES 
Mrs, Franklin D. Roosevelt, wife of the hostess at official parties. Unlike many ne coyote 
Governor, runs a furniture factory of her hobbies, this one of Mrs. Roosevelt's is of the western 

said ‘to be a paying plains, long 
business. The face considered ver- 
tory, an_attractive min by -cattle- 
three-story frame men and ranch 
structure, is hidden es, at last has 
behind trees and found a useful 
shrubbery on. Mrs niche in life 
Rowevelt's Hy de it supplies 
Park, N. Y., estate many of the 
Here a. corps_ of “racoon” coats 
competent crafts wom by college 
men execute designs students during 
lunder Mrs Roose- the fall and winter, This surprising fact 
velt’s supervision. came to light when the American Society 
Her home is fur- of Mammalogists recently. condemned 
nished with some of attempts at wholesale extermination of 
the products of the any species, coyotes included, In spite of 
factory, and others the ruthless war carried on against them, 
find a ready public coyotes breed rapidly, and are found i 
market, Mrs.Roose- large numbers all the way from the City 
Yell visits the fac- of Mexico northward into Alberta, Canada, 
tory hen possible. Thus there is a certain supply of pelts, 


in D. Roosevelt wile of New York's governor. in- 
A in her furniture factory at Hyde Park, N.Y. 


Speces the 
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TEST LIGHT BULBS BY BUMPING THEM 


To swtow whether lamp bulbs 
withstand. the rigors. of 
ortation. and mishandling 

‘ow undergo a "bump test 

Teveland, Ohio, factory. A 

machine with a. squitrel- 

wheel, divided into eight 
artments, applies the 
ical third-degree. As the 
revolves, shelves on. the 
Side of each compart: 
tment sllow lamps to fall 
2 predetermined distance 
which increases from 
the first tothe eighth 
compartment. “A ‘Tam Bs 
under test gets ten 
tiumps in each compart. NEW HAND MIRROR HAS 
heres Se ieeee: |  SOTIN PLASC 
broken intemal "parts, Ev in the dark, a woman may apply 
Avcertain percentage of powder or make-up with the aid of a new 
al ‘manufactured lamps, kind of mirror that contains a bultsin 
telocted at random, take fathlight. "Its light. streams. through a 
the test” to insure ‘the round hole at the’ side of the mirror and 
high quality of the mar- illuminates the user's face. Recently 
keted bulbs before they introduced in London, the combined mit- 
are permitted to leave ror and light is intended especially’ for 
the factory Totorists and theater’ goers 


ain herd 


{ind drope them to tee I ahey eo 


HORN OR HEADLIGHT 
OPENS GARAGE DOOR 


Toor your car's horn, if it is daylight, 
for flash on the bright lights if it is dark, 
and your garage door will open auto- 
ically for you, if it is equipped with 
a device invented by two Los c 
men. of the device is a small 
clectric box mounted behind one of the 
doors. Sound waves from the horn enter 
through a hole in the door, and actuate 
diaphragm in the box, closing a 
sets the  door-opening 
action, ‘This apparatus is 
also turned on when a beam of light from 
the auto headlight enters another hole 
and falls upon a photo-electric cell in 
the same box, closing a relay that works 
the door-opener 


FEVER MACHINE NOW 
USED IN HOSPITAL 


Tesrep and approved by medical m 
the first “radio fever” machine to go 
actual use was recently installed at 
Fifth Avenue Hospital, New York C 
It is expected to be of benefit in tre 
ing cases of arthritis, rheumatism and 
jabetes. As told at the time of its 
30, p. 32), the 
ficial fever ‘in. a 
patient by heating his blood with high- 
frequency radio waves. This is beneficial 
in some diseases. The effect was 
covered accidentally at the General Elec~ 
tric laboratories in Schenectady, N.Y 
where research workers near a high-power 
short-wave tube were stricken with fever 
In the medical device the patient lies 
between two black plates that serve as 
antennae for the radio waves. Demonstrating the use in hoypital of fever creating machine 
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America’s Newest Subway Built First in Perfect Models 


Weindort 
new i 1 


uced ths, uni One of 


land, ticket agents, Several changes were Board of Transportation quieted the nerves 


made in plans for the station after engi- of anxious property owners. When it 
inined the model, including the proved necessary ton 
beneath of near a b 


the subway 
‘model 


altering of two ‘and a ram) 
lower level, Prospective tenants rented 
hooths on ‘the concourse, picking. their 


bed and no damage 
property: during the 

In this manner 
by use of the model, 


pinning to brace the struc- ing would be dist 
locations from the model, In passing construction, or build new would result to th 
through Brooklyn, N. Y., it was necessary foundations where necessary. Thus own- building of the 
for the subway ut of the ground ers of buildings were convinced that noth- suits were avoids 


BATTLESHIP OUTLINED WITH LIGHTS SIGHT BAR ON PUTTER 
Mone like a barge = MAY AID THE GOLFER 


festooned with lights 
to grace a pageant Witt a new 
than a grim man-of- sight clipped to his 
war appeared the U. putter, a golfer 
S. S. Nevada as she may aim a ball ac- 
at anchor off curately on a long 
Newport Beach,Calif,, shot for the hole. 
the other day. Alun? The straight bar 
dred thousand specta- shows exactly. the 

tors lined the cliffs direction in which [J 
and shore to sce the it will go, and only 
‘unusual spectacle dur- a poor eye or an 
luneven green can 


ing a “tournament of 
be the excuse for missing the objectiv 
Since the sight is mounted on the top of 
the club’s head, it does not interfere 
any way with siriking the ball. The de- 
vice is intended for use in practice, 


lights.” Powerful in- 
candescent lamps ou 

lined the battleship’s 
decks while her 
lights swept the sky 
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Radium Finds Flaws in 
U. S. Cruisers 


Nav 


of radium (o avert a repetition of 

de und recently in of 
prized 10,000-ton treaty cruisers At a 
Cost of $50,000 the Navy h : 
chased four tiny capsules i 
sent them to Navy yards 

and Pacific coast. Hi 

to test all vital casting 

installation, This { 

application’ of a. pr 


last fall in, which 
radium, replaces a bul 
taking X-ray phi 

Dr, Robert. F 
Research Lab Washing 
says that tadium's penetrating rays will 
pierce ten inches of steel and give photo- 
graphs that plainly show any cracks i 
may contain, Ordinary X-rays cannot be 
used in practice for examining pieces 
more than four inches thick. The new 
process, therefore, makes it possible for 
the first time to'examine huge castings 


Dility. A small glass tunnel 
hholding the container of 

radium is placed on one side of the cast 
ing, and a standard X-ray film in its 
sheath on the other. An exposure of 
several hours gives a perfect internal 
picture of the casting. ‘The success, of 
this process was demonstrated when 
experts sought to find why the stern post 
castings of five of the Navy's eight new 


nary X-ray methods, Photographs taken 
by the new radium process, with radium 
borrowed from Johns Hopkins Univer- 
sity, plainly showed the internal cracks 
that were to blame. Had the castings 
been inspected with radium before they 
were installed, the chances are that they 
would have been rejected, and the country 
would have been spared the expense of 
putting the ships in dry dock for the 
costly task of replacing the castings. 


MAKES HIS OWN LOBSTER POT LIFTER 


A controrr-tovine lobster fisherman of 
Orrs Island, Maine, no longer hauls up his 
heavy lobster pots by hand. Recently he 
fitted the boat in which he makes his 
rounds with an ingenious mechanical lob- 
ster pot lifter, made from the rear end 
of a discarded automobile, Power taken 
from the flywheel of the boat's engine is 
transmitted to the lifter by a belt, as 
shown in the photograph, and revolves 
a winch to haul in the pot. ‘The installa- 
tion cost him less than five dollars, while 
commercial types of mechanical pot lift- 
ers cost from twenty-five to fifty’ dollars 
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WHY SHOOTING STARS 
FLAME IN NOVEMBER 


Suoortxe stars are the shattered 
remains of broken-down comets, 
Since a comet travels in a definite 
‘orbit round the sun, its millions of 
disintegrated chips continue to 
travel the same path through space 
as a swarm of meteors. Parts of 
the swarm gradually lag behind thi 
main bunch of comet debris, an 
in time the orbit of the former 
comet may be said (0 resemble a 
gigantic diamond ring, with the 
main swarm representing the jewel 
‘and its setting, and the widely 
strewn stragglers outlining the ring 
itself, Every year our earth, in 
following. its own orbit, crosses 
several of these enormous meteor 
racetracks. AL these times, large 
humbers of the meteors pass rapidly 
through our atmosphere and. ai 
burned up by the resulting friction. 
‘One of the most important of these 
Fourth of July fireworks. displays 
comes about the middle of Novem: 
ber, when the earth's path crosses 
the’ orbit travelled by the swarm 
called The Leonids. If two large 
cards (marked with the orbits, and 
slotted as shown in the diagram) 
fare held at a slant of about fit 
teen degrees to each other, they 
will show how the two ” paths 

et. The number of Leonids seen 
each November varies considerably 
Some are visible each year but 
every thirty-three years, When the 
earth meets the gem of the ring, 
there is a particularly brilliant di 
play. Great showers were seen in 
1833 and 1866; a much smaller 
number in 1809. "The next event 
of this kind is due in November 
1932. Although the meteors are 
actually travelling in parallel lines, 
they appear to radiate widely from 
a small area, just as parallel rail- 
road tracks seem to diverge toward 
you from a point on the horizon. 
‘The Leonids should be watched for 
‘on November 14 and several nights 
preceding and following if the best 
effects are to be seen, 
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PORTABLE SET RADIOS GOLF MATCH 


A sew portable 
short-wave transmitter 
and receiver has been 
placed in service 
recently to broadcast 
radio reports of impor 
tantgolfmatches. With 
this apparatus, the 
announcer is able 10 
follow the players 
around the course, a 
caddy carrying the 
transmitter strapped to 
hhis back. At the com- 
pletion of a hole, the 
announcer picks up the 
microphone and broad- 
casts the score direct 
Fromthegreen. Because 
of its special design the 
new set is able to 
operate with unusually 
compact antennae. One 
of these is a loop; the 
other forms part ‘of a 
pole on which the 
receiver is mounted. 
Transmitter oper 

ort wave 


NAVY SEEKS 
FAST PLANE 


Wirm $220,000 
already appropriated by 
Congress: for’ the 
pose, the U. S. 
has just signed a secret 
contract with a civilian 

designer to build what it bopes will be 
the fastest plane in the world, It will 
probably be entered in 1933 in the Schne- 
der cup race. Lack of appropriations dur- 
ing the last five years has kept the Navy 
out of this competition. — Officials point 
‘out that it helps develop high-speed types 
for military purposes, and at least one 
fighting plane, the British “Intercepter,”” 
has used the design of ¥¢ machine. 


from the rain, 


PISTOL SQUIRTS LIQUID 
THAT KILLS FLIES 


A roy-t1xe pistol, shooting liquid insee- 

icide, is designed as a fly exterminator. 
A fly' that is hit, it is said, immediately 
falls tothe oor and. dies. - Mosqui- 
toes and other insects also succumb to 
he liquid, which is said not to harm walls 
or draperies. The gun is cocked by 
squeezing the handle, and_ discharges a 
concentrated spray when the easily oper- 
ating trigger is pressed 


USES MATTED STRAW 
TO MAKE RAINCOAT 


‘Though he may never have heard of 
rubberized raincoats, the Japanese farmer 
shown in this photograph has improvised 
2 satisfactory substitute. Working in the 
fields, he is shielded from a downpour by 
a cloak of matted straw, while for head- 
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OIL FIELD REPORTS 


A texas oil man recently. solved the 
problem of getting daily drilling reports 
from a well being sunk a hundred miles 
south of San Antonio, and thirty miles 
from the nearest telephone, by turing to 
practical use his hobby of raising homing 
pigeons. A lock of pigeons was taken 
to the well to bring in reports, Now two 
birds are released daily, with messages 
tied to their feet. At the home loft the 
oil man’s twelve-year-old son receives the 
pigeon two hours after it has left the well 
Before the oil operator thus resurrected 
fone of the oldest communication systems 
known to man, it took the better part of 
4 day for a driller at the well to drive to 
a telephone, make a report, and get back 
to his work. With the new system, any 
workman at the well can release a ‘bird. 
Other oil companies also may adopt this 
system to get quick reports and so keep 
in touch with operations, 


SENT BY 


LIGHT LADDER MADE. 
OF ALUMINUM 


Eves the frail 
et housewife 
would: find ino 
{ask to take a new 
featherweight lad- 
der from the closet 
and set it up for 
tse “Tt is made of 
aluminum and the 
manufacturer says 
it will support a 
quarter of ton 
with safety. This 
novelty, exhibited 
in England at a re- 
cent exposition at- 
tracted much at- 
tention, 


THIS TOY AIRPLANE DOES 
EVERYTHING BUT FLY 


Ar ritaex years of age, Sam Swindle, of Athens, 
Ga., is “pilot” of a miniature airplane. “It was 
Duilt for him by his father, a master mechanic. 
Though its clipped wings make it imposible for 
it to leave the earth, the tiny machine actually 
travels along the ground under the 

small gasoline engine and gives the 
thrills of real lying. 


er of a 
all the 


Equipped with 


sotor and peapelie, 
this toy "airplane 


Keep it trom Ayn 


“a 


PIGEON 


‘Abare, carsior pigeon rolessed ot oll fald 
vith daly report. Lett boy ets message, 


ROBOT SELLS CIGARS 
AND MAKES CHANGE 


Your favorite cigar is handed to you, 
right out of the original box, by a new 
‘automatic machine that is opetated by the 
insertion of a coin. The mechanical sales- 
‘man makes it unnecessary for a purchaser 
to wait at a crowded counter, and leaves 
the clerk free to attend to other business, 
‘The device is made in single or multiple 
units to sell one cigar or a dozen differ- 
ent brands, and each unit is quickly 
‘adjusted to respond to a coin of the proper 
‘denomination, or, in the ease of odd-priced 
cigars, (0 make’ change. Only genuine 
money is accepted by the robot and change 
is always correctly made, 


LOCK AND KEY COMBINED 


A wx1gce lock, which comibines the convenience of the 

type with the secrecy of the combination lock, is the ine 
vention of Oswald von Mehren, New York electrical engi- 
reer. It may be applied to a front door, automobile, or any 
other purpose for which a lock is used.” The user carries a 
wide, fat key a little more than an inch long. Beneath 
its hinged covers, a series of notched bars forming the out- 
line of the key may each be moved to any one of five posi- 
tions. The owner adjusts them as he wishes, then inserts 
the key in the lock and gives it a half turn, On withdraw- 
ing it, the lock is automatically set to the chosen combi 
tion, ' Thereafter only the special key, adjusted to this 
secret combination, can open it. If he wishes, the user of 
the lock may easily change its combination every day, and 
swith a key of this size more than 15,000 different com- 
binations are possible. 
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TALKIE MOVIE SHOWN ON WARSHIP 


MOTORBIKE RACERS ARE 
STARTED WITH ROBOT 


So naxx motorcycle racers can get off 
to a flying start, an tnusual “starting 
robot" was tried Out not Jong ago at the 
Wembley Stadium, London, England. 
‘This consisted of a pair of rollers on which 
the rear wheel of each motorcycle was 
placed. With the wheel spinning, con- 
{estants warm up their motors until the 
signal to start is given, Then they push 
their machine off the rollers, and are off 
at full speed. The purpose ‘of the robot 
device is to prevent an unfair advantage 
being gained by one rider over another, 
Officials say it insured 2 real test of speed 
as well as driving skill. 
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Tauxixe movies were shown for the 
first time on a naval vessel the other day 
when the decks of the U.S. S. Peunsyl- 
ania, at the Philadelphia Navy Yard, 
were ‘transformed into a sound motion 
picture theater, A screen was set up at 
fone end of the deck, backed by huge 
horns to provide the sound effects. 


PLACE FOR 


BLADES 


Wat to do 
witholdrazor 
blades is a prob- 
Jem solved tem 
persily, at east, 
by a receptacle for 


the bathroom wall, 


canted blades 
are dropped 
through a slot in 
the cover, Spring 


clipholdscontainer, 


shown here, Unese bike racers got of to fair start. 


STEAM ENGINE BUILT OF GLASS 


A tov steam engine built entirely of 
lass, that actually runs, was the master- 
piece of craftsmanship that seventy-three- 
year old, A. A. Scott, of Long’ Beach, 
Cali, recently presented to his grandson 
fon the youngster’s third birthday. 
Reputed to be the oldest glass blower in 
America, Scott took eleven months to 
build the 374 parts of engine and join 
them together. ‘The three-foot-long model 
which is twenty-two inches high, has a 
governor, two flywheels, double pistons, 
nd a boiler that is fired by a tiny alcohol 
lamp. “According to Scott, this unique 


engine toy develops one-twentieth of a 
horsepower. Its chief appeal as far as the 
child is concerned, lies in the fact that 
its internal operations are visible. 


BUILT-IN ENGINE TURNS 
BIKE INTO MOTORCYCLE 


Restovrne the rear wheel from a bicycle 
and substituting a new wheel with a built- 
in motor transforms it into a motorcycle. 
This new invention contains a one-cyi 

der, air-cooled engine of unusually com- 
pact design, as shown in the photograph. 
Operated by handle-bar controls, itm: 


he attached to any. ‘The ent 
motor weighs only fifty-six pounds, and 
the manufacturers « is speedy and 
economical of gasoline, Fuel is supplied 
from a gasoline tank that may be installed 


at any convenient place on the bicycl 


country and abroad, At the Departm 
of Scientific and Industrial Research, in 
Greenwich, England, where experic 

to improve the pr 


under the terrific pre ‘i 
to the square inch is made to combine 
with ‘coal in these  specially-consteucted 
converters, and a fuel reset soline 
ig obtained as a_ product in 


the picture show the steps in 


MOVE GERMAN TROOPS 
IN FAMED ROTORSHIP 
Once again 

when th 


German te 


ly a decade ago was hailed as inaugurat- 
ion. But despite 
‘one of the ships, 
iropped from the news and after the 


they 
construction of the Barbara in 1926 were 
efntely abandoned. Instead of using 
marine propellers, a rotorship uses whitl- 
ing cylinders im the sir. ‘They are spn 
by motors, and the force of the wind act- 
‘ng upon them propels the craft forward. 


PENCIL, COMPASS AND 
PEN IN ONE HOLDER 


A. wew instru. 
ment of many pur- 
poses combines in 
fone a pen, pencil, 
and compass, The 
latter is mounted 
in the top of the 
cap. Extra leads 
are carried in a 
magazine at the 
base of the pencil. 
The fountain pen 
is of the lever-fill- 
ing type and holds 
the usual amount. 
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Fastrutan as a figure of 
speech is the dodo bird— 
but no one living ever sw 
fone, until Prof. Homer Dill, 
of the University of Towa 
Museum, set out to re-con- 
struct the strange bird for 
modern eyes. After a search 
‘of many years, in which he 
examined crumbling old 
‘manuscripts and gathered 
information and measure- 
ments, he has just complet 
ed a’ restoration of the 
dodo, The original dodo 
bird was a flightiess pigeon 
larger than a turkey, It 
lived on the island of Mau- 
ritius, off the eastern coast 
of Africa, until it became 
extinct about 1631. It had 
an enormous bill, short legs 
covered with scales, and 
curly tail feathers as shown 
in picture at the right. 


JAPANESE GARDENER 


FINDS NEW COMET 


liar object in the ak 
reported his find to the famou 
rvatory. at Pasadena 


will be made in an effort 
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Turntable on Island Used to Head Planes Back to Sea 


‘Tue principle of the turntable used in 
railroad roundhouses to revolve locomo- 
tives has been applied by Phillip K. Wrig- 
ley at his Catalina Island, Calif, airport 
for turning amphibian planes so they head 
to sea. Situated in a narrow canyon, the 
island air base proved too small to allow 
planes to turn around by “taxiing.” The 
turntable, twenty-six feet in diameter and 
electrically operated, does the trick. 
Catalina Island is situated twenty-five 
miles off the southern California main- 
land. Amphibian planes cross the chan- 
nel in fourteen minutes, land on the 
water and taxi to a forty-foot concret 
ramp, lower wheels and run up the slight 
incline and onto the turntable, When a 
bution is pressed the table turns. 


ONE WHEEL WORKS THREE 
CONTROLS IN PLANE 


A sixoue hand wheel works the three 
fundamental controls of an airplane—the 
rudder for horizontal stecring, the el 
vators for vertical steering, a 
the ailerons for banking—in a 
new control system invented by 
a student pilot. It is designed 
to simplify flying for the besi 
ner, since it replaces the han; 
‘operated “joy stick” and the 
foot-controiled rudder bar now 
in standard. use, Though all 
controlled through thes 
hhandle, the controls are ent 
independent of cach other, 
Rotating the 
steering wheel of a motorbo: 
oF car operates the ailerons, 
Pushing one side forward and 
pulling the other back works the 
rudder. The entire handle may 
be thrust forward or pulled 
back, and in this way the ele- 
vator is operated, 


NEW PROPELLER’S BLADES OVERLAP 


Sransixcty uncon- cover much less: of the plane's nose; in 
ventional in design is fact it would be so compact that in a 
an" airplane propeller military plane the machine gunner would 
Geveloped by a New be able to fire over the propeller blades 
York inventor, with instead of through them. A fullsized 
three wide, stubby model of the propeller is under construc- 
blades “that overlap. tion and will be tested. soon on an alt- 
Because of its unusual plane at a Long Teland, NY, flying field, 
shape the designer 

expects it to grasp the ~~ NEW NON-STOP RECORD 
Sie with high efficiency, 

and he says that tests Tie Federation Aeronautique Interna- 
jn‘a wind tunnel have tionale, world arbiter of airplane records, 
Confirmed this view. has confirmed the distance mark of 4,095.9 
He has be a small miles made by Russell N, Boardman and 
non-fying model plane John L.Polando in their nonstop, fight 
with an electric motor from New York to Istanbul, Turkey, This 
installed © to demon- beats the record of Dicudonne Costes and 
og blades which re- strate the invention. In Maurice Bellonte, French aviators, who 
Vid'a'ts Umciesty. use, the propeller would flew 4,013 miles from Paris to Manchuria, 


TINY RUDDER ON PLANE 
WORKS A BIG ONE 
SeveraL of England's twin-engined 
hombing planes have been fited with 
new type. of rudder. control in 
which alittle rudder works the 
Tig one to make steering easier. 
When the small “ausiliary rod: 
der, on Outriggers, is turned by 
the pio," vias the larger 
furface. inthe opposite _direc- 
tion, A, modification of ths 
scheme is Used in America, 
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BUMPER FOR MOP. With 
ber tipped . 


Er place and locks ie 
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Make Housekeeping Easy 


SOMETHING DIPEERENT IN SINKS. At 
febes 


‘Meractiveneee to the kitchen and sid cleanlinens 


ELECTRICITY 
CLOTHES, Below 


‘het and ie'sald to Keep silk cool 


WEIGH BY CUPFULS. The kichen 
SAA sister teen ns Sie ltt weigh cooking ee 


fvedients and. ive ‘result’ ia" cuptuls, 


ww 


OCTOBER, 1931 


o 


RAYMOND J. BROWN, Editor 
Antaun WARrte, Home Workshop Editor 
Atrnep P. Lave, Technical Editor 
Sypney Oxnenny, Art Editor 


Monthy 
Treat rowsth A 
See Coans tm the Unlnd ‘ie Poses 
cneGt ate canta her auencs, Bethe Vea, 


Can a Robot Have a Nose? 


BOUQUET made up of roses sur- 

Anes by sprays of garlic wouldn’t 

make a hit with most people, but the 

combination would seem quite all right to the man who 
has lost, or never possessed, a sense of smell, 

Science can do nothing for such a man. No device 
so far invented can detect a smell. We have mechani- 
cal gadgets more sensitive to sound than the human 
ear, mechanical methods of feeling much more delicate 
than the human touch, electrical eyes to detect light, 
but the science of smells and how to detect them is 
still at the starting point, ‘Those of us who have noses 
in working order can distinguish between a piece of 
garlic and rose without touching them or seeing them. 

What is a smell? Obviously something must enter 
your nose and excite the nerves"therein to produce the 
Sensation you recognize as smell, but what is it? It 
cannot be an electronic action because an electron shot 
off from a piece of garbage would be just like the elec- 
tron escaping from the finest perfume. Scientists may 
argue as to the exact form of an electron, but they are 
united in believing that whatever its form, all electrons 
are precisely alike. 

It is evident, therefore, that what affects your nose 
are the tiny particles of some tenuous, otherwise imper- 
ceptible gaseous material thrown off by the substance 
producing the smell. The action undoubtedly is electro- 
chemical in nature carried out on an almost incon- 
‘ity of the 


ceivably small scale. The extreme sensi 
human nose proves that. 

Of course there are mechanical and chemical meth- 
ods of detecting many types of gases, but the action 
in such cases usually depends on a relatively coarse 
chemical action not to be classed with the delicate 
operation of the animal or human nose. 
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‘The close relation between taste and smell has long 
been known. Tests have shown that the sense of smell 
is far more important than the relatively crude sense 
of taste. Everyone has noted how food seems to be 
“tasteless” when the eater has a severe cold, 

Now along comes Dr. Blakeslee of the Carnegie 
Institution to show us how very little is actually known 
about either of these interacting senses. He has found 
that there is a wide variation in taste perception even 
among people of normal senses. He found a certain 
chemical that to some people had the bitter taste of 
quinine and to others seemed quite tasteless. 

Undoubtedly the same situation exists with relation 
to the sense of smell. To one person a certain smell 
may be virtually non-existent. To another, the same 
smell may seem powerful and excessively repugnant, 
To a third it may seem a mild and attractive odor. 


Big Variations in Senses 

‘Tue strvation with regard to smelling and tasting 
consequently parallels seeing and hearing. While com- 
plete color-blindness is rare, inability to see one or more 
colors is a common failing and there are plenty of 
people who are so tone deaf they cannot tell the dif- 
ference between a third rate jazz band and the finest 
symphony orchestra, Music is just noise to them, 

Variations in taste perception amounting in extreme 
cases to “taste blindness” explain why one child will 
put up a strenuous fight against taking a certain medi- 
cine and another will lick a spoon containing it. 

Both smell and taste are vitally important to all wild 
animals. Without them they cannot long survive in 
the struggle for existence, Human beings are not so 
dependent on these two senses. Their loss or absence, 
however, is a source of potential danger to life, A 
man was recently killed by gas because his sense of 
smell was so deficient that he couldn't smell it escap- 
ing from an open stove burner. 

“The sense of smell also is important in many lines 
of business and in the pursuit of many forms of pleas- 
ure. A butcher who could not recognize the odor of 
spoiled meat would soon lose his customers and nobody 
can estimate how much of the joy of camping hinges 
con the smell of frying breakfast bacon and the keen 
tang of pine woods. 


Experimenting with a Lemon 

Narune provided us with five senses and ‘these five 
all cobperate. The impression you get by way of one 
sense is linked up with and confirmed by that received 
from any of the other senses brought into action. 

‘An experiment made with a lemon shows what hap- 
pens when the senses turn in conflicting reports. The 
strong smelling yellow fruit was completely deodorized 
by powerful solvents and was then perfumed with a 
trace of oil of rose. Tt was submitted to several people. 
‘The tests show how the senses of sight and smell work 
together, for some people decided that it smelled like 
an orange, others that it had the odor of a spoiled 
Temon, and a few thought it smelled like artificially 
Aavored lemon candy. The eye said lemon, the nose 
rose, and the brain scrambled these’ opposing 
impressions with weird results. 

We have glasses to help those with defective vision, 
hearing aids for the partly deaf, and who now will pro- 
duce an artificial device to improve the smelling ability 
‘of people with subnormal noses? 
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NEW SETS 


Are the Best in | History of Radio 


SEVERAL ways the new radio 
receivers now being announced are 
vastly superior to previous models. 
_Every radio set owner and every pros- 
ctive set buyer is interested in knowing 
fist how the new sets are better than the 
‘ld ones. If you now awn a set, you will 
be particularly interested in knowing how 
feat these improvements are in actual 
figures, 
Generally speaking, the new sets will 
be smaller than last year's models figur- 


ing grade for grade. Not much change 
isto be expected in appearance although 
‘of course this fall's mi ‘be housed 


in cabinets constructed in the latest style 

urally thete are minor changes and 
provements in dial construction and 
‘other details. 

‘Aside from appearance, the choice of a 
radio recefver depends on four main points 
‘of performance, ‘These are sensitivity, 
‘which means the ability to bring in distant 
stations: selectivity 
of a receiver's po 
stations close together on the dial; tone 
uly or faithfulness. in “reproducing 
speech or music; and volume, the strengt 
of the sound impulses which can be devel- 
‘oped from the loudspeaker without distor- 
tion. 

‘Nearly every important maker of radio 
receivers has now shifted over to the 
supetheterodyne circuit except for the 
lowest priced models. Last year super- 
heterodyne circuits were in the minority 
‘This rapid change has been due to new 
licensing agreements and to important 
improvements in the superheterodyne cir- 
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cuit itself. These were described in a pre- 
vious article (P, SM. Feb, "31, p, 4). 
‘The Popular Science Institute has been 
testing radio receivers for many years and 
hhas, in consequence, complete records of 
the’ performance characteristics of vir- 
tually all the good sets made in previous 
years. After this year's models had been 
tested, last year's records were consulted, 
for comparison and as all tests have, 
tome time, been carried out on exact 


the 
has been an easy matter to 
strike averages and so compare the per- 
formance of the new season's offerings 
with last year's models. 


The sensitivity of the average new 
‘model is better than last year’s set, How- 
ever, this is, for practical radio. reception 
under average conditions, quite wnim- 
portant. In fact, such improvement as 
there has been in Sensitivity was not deli 
erately sought by the manufacturers. It 
‘came as a natural result of other improve- 
ments, ‘The reason why improved sensi 
tivity is nearly useless is because there is 
always a certain amount of static in the 
air on all wave lengths and when the sen- 

iy is pushed beyond a certain li 
drowns out any signal that might 
“otherwise be heard. 


JS SELECTIVITY the superheterodyne 
receivers of several different manufac- 
turers set a new high order of performance, 

In order to understand how great this 
improvement has been, it is necessary to 
know how the selectivity of = radio 
receiver is determined. 

Obviously, no laboratory worthy of the 


By 
ALFRED P. 


name would judge selectivity by hooking 


8 radio receiver to an antenna and then 
attempt to tell, by listening to the loud- 
speaker, how the set performed. A test 
made that way would be quite meaningless 
because no two people making the test 
would get the same result and the same 
main repeating the test on successive days 
‘could get different results each day owing, 
to changes in the strength of the broad- 
‘casting and s0 on. 


‘HE laboratory method is to use a pre 
cisfon-built oscillator which produces 

a miniature radio wave of any desired fre- 
‘quency and strength. ‘The oscillator is 
carefully measured ‘so that the exact, 
strength of the miniature wave is known 
for any setting of the controls. ‘The oscil- 
lator is set first to produce a wave in tune 
‘with the set and then exactly ten kilocycles 
off tuning. Electrical measuring instra- 
ments are connected to the output of the 
receiver under test so that the strength 
‘of the output of the set can be measured, 
Assuming this arrangement is applied to 

2 typical last year's set with the oscillator 
ten kilocycles off tuning and operating ten 
times as loud as when tuned to the set, the 
instruments booked to the output of the 


a 


set would register both frequencies: at 
bout equal intensity. This means that the 
‘ld set would receive two stations about 
‘equally loud if they were ten kilocycles 
apart in tuning and the unwanted station 
were ten times as strong as the desired 
station, 


WH exactly this same set up, a typi- 
cal good 1932 set would show no 
interference at all! 

If the strength of the unwanted station 
were increased to one hundred times that 
of the desired station, the new set would 
still bring in the station wanted louder 
than the unwanted station whereas the 
colder set would register the unwanted sta- 
tion considerably louder than the wanted 
one, 


‘arrying the test still further by increas 
{ng the signals of the unwanted station 10 
1,000 times that of the wanted one, the 
litest. type set would get both about 
‘equally loud, With last year's set the 
‘unwanted station would be so loud as to 
drown out the wanted one. 

“These figures show that the average new 
set has been vastly improved, but_ you 
‘must not think that they completely solve 
the interference problem. Serious. inter- 
ference still is quite likely even with the 
best set now made. Remember that sit- 
uations are often found where the local 
station, only ten kilocycles removed from 
a distant wanted station, may be received 
with a million or more times the ene 
measured at your antenna. Under suc! 
conditions you ean not expect to get the 
distant station without local interference 
‘ho matter what set you buy. 

‘There was a time, as the records of the 
Popular Science Institute show, when the 
average radio receiver was far more selec- 
tive to stations on the upper end of the 
dial representing the lower frequencies, 
fand far more sensitive to stations on the 
lower end of the dial representing the 


higher frequencies, 
lectivty and sensitivity figures ob 
tained by the method outlined held good 


‘only for one point on the dial. At other 
nts the figures were sure to be differes 

at is why, with older type sets, one 
man might report excellent selectivity with 
a certain make of receiver and another 
report excessive interference with exactly 
the same se, I all 

lepended on whether 
the excessive interfer- 
ence occured 0 the 
‘upper oF lower part of 
the dial 

Tn the new super- 
heterodyne circuits, 
this unequal selectiv= 
ity and sensitivity has 
been, almost com- 
pletely eliminated, 
Sets for this year will 
have uniforin recep- 
tion characterist 
‘over the entire broad: 
cast, frequency band, 

greatly im- 
proved selectivity of 
the new sets has made 
useful a greater degree 
of, sensitivity. 

‘This is because static noises are, under 
ordinary conditions, spread all over the 
broadcast band and consequently, the 
broader a set tunes, the more static will 


n 


How New Sets Excel 


REATER selectivity is 

the main point of 
superiority that the new 
model radio sets have over 
those of last year. 


Sensitiveness shows little 
change. 

‘Volume is greater than 
any fan could desire. 

Cabinets are compact and 
of latest design. 


be received for any given degree of sensi 
tivity. With every improvement in selec- 
tivity, the receiver becomes that_much 
less sensitive to the static that is coming 
in on bands close to the tuning point of 
the receiver. 

This means that the radio enthusiast 
who is interested in bringing in distant 
stations will have more success with a new 
set than is possible with his old one. He 
wil nd the new set leas “noty” and con; 
sequently able to recognize a 
log the call letters of distant stations with 
The question as to how much i 

‘question as to how much improve- 
ment in tone quality you will find in the 
new sets js on whether you are 
interested in a high grade, high priced set 
‘or in one of the more popular priced 
models 

‘There has been virtually no improve- 
ment in the tone quality of the sets at the 
top of the price and quality scale. ‘This is 
not surprising in view of the faithful tone 
reproduction attained last year. It has, 
in fact, been possible for several years for 
any manufacturer to produce a set having 
tone quality characteristics closely. p- 
proaching the ideal. ‘The circuits, tubes 
and, parts have been on the 
market for at least that length 
of ti 

‘This applies to radio receivers 
using push-pull audio amplifica- 
tion with the highest grade audio 
transformers and power tubes 
such as the type 245 or 250, and 


with the best available dynamic cone loud- 


On lower priced sets the situation is not 
the same. In the past the manufacturer of 
ssuch receivers has found it impossible to 
pat in the type of circuit capable of giving 
plenty of volume with reasonable tone 
quality because of the expense of the parts 
involved. The introduction of the new 
pentode power tube type 247 (P. S. M., 
July ’31, p. 76) has made possible a great 
improvement in tone quality in the lowest 
priced sets, In addition to handling much 
more power, it also amplifies to a far 
seater extent so that the first audio stage 
‘can be eliminated without loss in volume, 
‘This permits a saving in, assembling and 
wiring and therefore makes possible the 
building of a beter set in the low priced 
rackets. 


“THIS sawing also is passed along to 

you as the radio set owner because 
‘cutting out the first audio tube means one 
Jess tube to buy when replacements 
become necessary. There is, in addition, 
a slight decrease in the amount of current 
required to operate sets using the type 247 
tube with a corresponding decrease in the 
cost of operation, 

The maximum volume without distor- 
tion, possible to. obtain. from. the new 
receivers in the higher price classes is but 
litle greater than could be had from pre~ 
vious types, This, however, is of but little 
importance because sets employing the 245, 
tubes in push-pull circuits, the most 
lar combination last year for the better 
setade sets, could produce much more 
volume without distortion than most 
People wanted. ‘The power handling ability 
of the new type 247 is so great that one 
‘of them almost equals two type 245 tube 
in the push-pull circuit, ‘This means that 
getting enough volume is no longer a 
problem with even the most inexpensive 
sets now available, 

Of course automatic volume control is 

now a standard feature of nearly 
all of today’s radio receivers, The 
‘advantages of this feature as well 
a that of various methods of vis- 
ible tuning’ were discussed last 
month (P. 8. M., Sept. '31, p. 
68). ‘The greater 
power handling abile 
ity of low priced 
receivers has proved 
an incentive to. the 
manufacturers, to. in- 
stall automatic vol- 
lume control even in 
these sets. When the 
possible volume out- 
put is great, Cay 
ingnoisesareprodus 
‘when “the dial is, 
twirled if there is no 
automatic volume 


‘happened to be tuned 
toa weak, distant sta- 


tion and’ the hand 
yolume control was 
set. toa correspond 
F andy, bet evel 
In appearance and performance it 

appear that radio sets are more nearly 
standardized this year than ever before 
though some are inferior to others. 
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Soldering is EASY 


If It’s Done Right 


Clean Surface and Flux Insure Good Work 


IAT actually goes on when 
you join two pieces of metal 
by soldering? Many beginners 


radio experimenting do not 
know, and that is the main reason why 
they find soldering so difficult. 

Unlike most home workshop opera- 
tions, soldering requires relatively’ little 

kill, Drilling a hole and getting it 

ight or planing the edge of a board 
Fequires considerably more: manual. dex 
terity than does soldering, yet home work- 
shop enthusiasts who do not hesitate to 
tackle the most dificult home workshop 
tasks often shy away from the simplest 
job of soldering. 

Many also get the idea that soldering is 
permanent, that a job once soldered can- 
Hot be taken apart-without considerable 
difficulty. This, too, is a mistaken belief. 
for soldered connections usually can be 
opened in less time than it takes to 
Unloosen a corresponding numberof bind. 
ing posts. 

Radio soldering and most home work- 
shop soldering is best done with a solder 
‘composed of half tin and half lead, known 
to the trade as “half and half” solder. 
In theory a solder joint is one where two 
salle or dissimilar metals are joined by 
ins of solder, the latter making inti- 
mate, almost molecular contact with the 
surfaces of both metals, 

‘The difficulty, if any, in making such 
a joint invariably comes from failure to 
‘obtain the necessary intimate metal to 
‘metal contact between the solder and one 
fr the other of the two metal surfaces 
that are to be joined. Onxidization is the 
chief cause of this trouble, With: the 


A B C’s of Radio 


ANY prospective radio, ents 
asts spe 


With modern radio receivers much of 
this work often is wasted because the 
new sets are so sensitive that a biz 
Antenna is unnecessary and in fact not 
‘desirable. When you get Your new 
receiver try it fist with a piece of 
bell wire strung around the. picture 
molding foram antenna the fea. 
tion is especially poor for radio, you 
may have to add a short outdoor 
ection, The limit of effective length 
ig reached ‘when the average static 
noise brought in when the volume con- 
trol is full on is loud enough to be 
objectionable, A longer antenna 
might bring in more stations but you 
Wouldn't be able to. enjoy them 
because of the disturbing static. 
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‘exception of old, platinum, and certain 
other precious metals, a fresh surface 
quickly attains a filmlike coating of 
oxide. In the case of aluminum, this 
coating forms almost instantaneously, 
which is one of the reasons why aluminum 
cannot be soldered by ordinary methods. 

In order for the solder to make inti- 
mate contact with the true metallic sur- 
face, this thin oxide coating must, be 
removed and kept away until the solder 
has a chance to flow onto the bare metal 
Fluxes are used to accomplish this pur- 
pose. For electrical work, rosin makes 
an excellent flux, although it is not 30 
quick-acting or powerful on badly. cor- 
roded surfaces as some of the special sol- 
dering pastes. 


EMEMBER, the fact that the surface 

looks clean and bare is no proof that 
it actually is in that condition.. ‘The film 
of oxide may be there and yet be so thin 
fs to be practically invisible, 

In order to show, as graphically as pos-' 
sible, just what Sod mal does, the 
remarkable close-up photographs on this 
Page were specially taken for PopuLar 
Scuzxce MowTHLy. 
the center column, a piece of ‘radio. bus 
wire of the ordinary tinned variety was 
pliced with a bend at the end in contact 
With a piece of thin sheet brass. Then an 
electric soldering iron, which had been) 
plugged in long enough to getup £0 oper-, 
ating temperature, was braced in. position 
with its solder coated tip resting on the 
end of bus wire. The photograph shows: 


Tn the picture in| 


a, droplet of sokler hanging down fram 


the end of the iron and resting on the 
sheet brass in a globular state like a drop 
‘of mercury on a table top. Note that 
the ‘solder is acting somewhat  stand- 
offish, Tt does not seem to want {0 flow 
‘onto ether the bus wire or the sheet brass, 


TPE, camera was male ready for 
another exposure and then a drop of 
soldering paste was touched to the side 
‘of the iron near the tip. It melted and 
loved down over the tip, the globule of 
solder, the end of the bus wire, and onto 
the brass plate. Immediately ‘thereafter 
the solder flowed down and the camera 
shutter was snapped again to picture the 
excellent solder joint shown in the lower 
picture in the third column, Note that 
in this test neither the soldering iron, the 
piece of wire, nor the sheet brass. was 
touched or disturbed in any way other 
than by the addition of the flux as already 
mentioned. 

‘As these illustrations prove, vitally 
no skill is needed in soldering.” It is all 
a matter of getting the surfaces as clean 

as possible, using good soldering paste or 
rosit core, solder, and allowing sufficient 
time for the-heat froma the-iron to flow 
into the joint and warm the metal’sur- 
faces to approximately the temperature 
‘of the molten solder, 


EY 


aplogiaed 10 the ‘owner ofan 
expensive sedan that had sped 
at the Model Garage 
opus wikvremae tT cele 
that funny noise but, you see, I'm expect- 
{ng a phone call any minute'now. Bring 
the car around tomorrow oF the next 
‘when. you have time to leave it so 1 
sive it a good going over.” 

Grandin started his ear and drove off 
Hin the, fete cme of the exer 

river, Joe Clark eyed his partner specu- 
latively. Tt wasn't like him to pass. up 
Jobs, but Gus went back to the car on 
‘which he was working without offering any 
explanation, He finished it a few minutes 
before the owner walked in. 


‘All ready, Mr. Meekins,” i. 
“Drive me around a bit so, I can see if 
everything is in good shape. 


that way. 

By the 
sity. was wor 

“Tell me, Gus,” 
hand Grandin a phoney excuse to get out 
‘of driving with him and then invite your- 
self for a ride with a dub like Meekins? 
Anybody with half an eye can see Grandin 
isa far beter diver” 

Gus grunted. you ever try to 
drive a horse over a bitdge that looked 
all right but wasn’t really safe, and then 
have the horse kind of snort and refuse to 
put a foot on the bridge? That's how 
Grandin affects me, except of course the 
horse only has his instinct to go by while 


they returned Joe's curi- 


he asked, “why you 


” 


Tive got reasons for acting as I did.” 
“What are they?” Joe argued. “Grandin 
can drive rings around Meckins any day 
in the week. You don’t mean to tell me 
an expert driver is not as safe to ride 
with as a dub, do you?” 
sometimes he is and sometimes he 
isn't,” Gus said noncommittally. “Have 
pau ltked with Grandin enough to know 
Sure have,” Joe asserted. “He's about 
the most, concedied bird I've ever met. 
The world revolves around Grandin— 
according {o him. But what's that got to 
do with driving a car? There's nobody 
around here handles a car any better than 


he does.” 
Til admit that,” agreed Gus. “But the 
point is, a conceited, egotistical man, or 


woman, is mighty likely to be a dangerous 
driver no matter how expert he is at 
handling the gear shift and steering wheel, 


GUS Says... 


Why? Because the conceited bird always 
hhas it at the back of his skull that he's 
better and more important than the fel- 
lows he meets on the road, Whenever it's 
4 question of who is to give way, the 
swelled-headed guy instinctively expects 
the ther fellow to back wer, When be 
lows his horn he just naturally expects 
‘ther people To get out of his way. 
rd like that is a bad risk for the 
accident insurance companies because 
sooner or later he is going to get into a 
mixup with some one who either don't 
know how to handle a car or else has a 
swelled head too—then there's a smash.” 

‘And if he comes out of it alive,” Joe 
interrupted, “at least the swelled’ head 
shrinks a couple of sizes.” 

‘Not if his bump of conceit is a big one, 
like Grandin’s,” said Gus. “He just nat: 
urally figures’ that the other fellow is 
entirely to blame and he goes barging 
along, letting the rest of the world watch 
‘out for itself.” 

“Maybe so," said Joe, “but if you took 
all the conceited drivers off the road 
there'd hardly be any motorists left!” 

“Giwan!” Gus grinned. "You can’t 
laugh it off that way. It’s too serious, 


Tm not talking about just ordinary con- 
eit. 


Every fellow ought to take a little 

‘own accomplishments. It's 
-_ Tt makes him self-confident, 
T mean the bird that's so swelled up with 
cconceit that he's lost all sense of values, 
He forgets that the other fellow has as 
many rights as he has. 

“That,” Gus continued, ‘is the real 
‘meat of this safe driving business—remem- 
bering all the time that the other fellow 
hhas as many (Continued on page 153) 


POPULAR SCIENCE MONTHLY 


BETTER SHOP METHODS 


Easily 


owing Machine 


Makes It Fun to 


HE. energetic, well-set-up, 
feeling you have acquired 
through: the vigorous out- 
door life of the vacation 

season should be preserved by continued 

exercise during the fall and winter. The 
juestion is, what kind of exercising éan be 
dlane ‘most conveniently and. peasurably 
in the confines of your own home? 
Rowing machines or sliding seat 
cisers have already answered the question 

Machines of this type are being sold by 

the thousands at telatively high prices, 

but you can make one of your own with= 
out difficulty and at low cost—a machine 

that is large and powerful enough for a 

strong man and yet can be easily adjusted 

for women or children. Used in a horizon- 
tal position, it gives all the benefits of row- 
ing, which has s0 often been praised as one 
of the best exercises for all-around devel- 

‘opment; and placed in an upright pos 

it serves equally well as a wall exerciser. 

‘The strain at about the end of the stroke 
may be 25, $0, or 75 pounds on each arm, 
depending’ upon whether one, two, oF 
three rubber bands are used and upon the 
width of each. ‘The user may change the 
number of bands at will to give the desired 
length of stroke and resistance. 

‘The construction of the machine will 


Because i eterelyca so many of the 
fuscles of sri legs. and body. oh 
ronchine gives all-around Jeveloponest, 


1931 


OCTOBER, 


Built 


Keep Fit 


bbe found surprisingly simple, For the sake 
of saving space in the text, numerous 
reference letters and figures have been 
used, but do not be deceived by 


photo- 
srraphs and perspective sketch will show 
almost at a glance the method of con- 
struction; and the working drawings, if 
studied along with the following deserip- 
tion, will provide all the detailed infor- 
mation you need. It is important, of 
course, ihat avery hard wood such as 
‘maple be used throughout. 

Prepare two side rails A134 by 3 by 
66 in. and cut groove B 9/16 by 34 in, as 
shown in each side, making them right 
and left. Make foot C 144 by 214 by 16 
ed eg ee IS 
each end the latter should be notched to 


IDEAS FOR THE HANDY MAN : BLUEPRINTS 


CHARLES 
A. 
KING 


receive the sides A, as shown in the detail 
of the seat at the top of the drawing, 
Assemble by boring '4-in, holes J and 
through A, C, and D, to receive 14 by 
5 in, carriage bolts, sinking the head of the 
latter flush with the top of A to allow the 
rolling seat to be slipped on and off. Sink 
the nuts in the bottom edge of C and D. 
Be sure the distance between the sides A 
is 114 i 
Lys 
and 


as shown at 2, for these pieces have to 
resist the racking tendency 

Cut the two foot rests F 15/16 by 314 
by 9 in, and cleat G 13 toby 244 by 804 
in.: assemble with 1) 


as at 4, using 1144 
wood of #. Make the triangular support 
H of 13/16-in, wood cut at an angle of 
45° and fasten them to separator £ with 
1é-in. hinges as at 5, which will allow 
both F and 47 to be folded out of the way 
when desired, 

Locate accurately and bore a Yi 


hole in each rail at J to receive a 14-in, 
iron rod upon which the plain sheaves 
revolve. 


“These are each made of three 
‘middle one being 34 in. 
4 in. in diameter and the out- 
in. thick and 6 in. in diameter, 
slued ‘with’ grain crossing and strength: 
ned with I-in. clinch nails 
‘Ball bearing sheaves may be made if 
preferred, Place 1-in. hardwood stock on 
the lathe faceplate and fit a ball bearing 


B 


wa 


fuer bands; and ‘ perspective of the machine, broken 


skate roller in the center of the sheave. 
Tur the wheel to a diameter of 6 in, 
with a 3icin, groove in the center. If the 
hall bearing roller and axle cannot be 
found in te local hardware store, they 
may it cheaply from one of 1 
large mail order houses. Make the wooden 
flanged eap Las shown in the detail dra 
ing of the ball bearing sheave. Glue it in 
place and drill two holes in the roller at 
6 through which nails maybe driven in 
the wood of the sheave to hold the 
roller rigidly. A. }4-in. steel shaft 
should be used for the bearings of 
the sheaves, which will mean 
holes at J instead of ¥-in, holes, as 
used with the plain sheaves, 

TE heavy work isto be done on the 
machine, it may be necessary to 
place stiffeners at to support the 
Yi-in, arbor as shown in the t 
‘lew If plain sheaves Kare us 
separators V must be made to keep 
each in place. These may be made 
bby boring a hole lengthwise through 
1-in. pieces of wood and. slipping 
them over the shaft. In either case, 
place washers at each side of the 
Sheaves, a at 7. 

‘The seat top'O, which is 54 by 
14 in, wide by 12in, long, may be 
made of matched boards, Make two 
cleat rails O!, 1 by 334 by 1214 in. 
fand shape them accurately to fit 
groove B as shown in the seat de- 
{ail, The ball bearing skate rollers 
may be located by boring ii 


4-in. 
holes as at 02, 1's in. from the top 
edge to the center, with 

at 0 to allow the nut to be 
placed on the end of the asle. Place 


76 


¢ 


CORD SHEAVES ANO FOOTBOARD 


of the seat, sheaves, grip and 
to show the construction: 


«a washer at 0? to keep the wheels free of 
the cleats 0%, 

As the tlie, may bruise the top of the 
tide rls, 236 by 3 fn iron track may 
be placed ve in the top of ea 
side rail as at 8, if desired, although hard- 
‘wood alone will stand ordinary usage a 
Jong time. Assemble the seat with the 
braces at Pas shown in the shle view, and 
use glue and nails liberally. A litte trim- 
ming may be necessary to make the seat 


“asa DETAL OF Seat 


ose 


RuBucr SPrinos 


StAT AND 


Sa 


move freely, and the grooves in the two 
rails may be waxed, 

Cut a piece of broomstick 
Jong as an anchorage for the rubk 
and fasten it with 
bolts Q, nuts, and 
inner tubes provide the rubber bands, 
which in the original machine were cut 
11/16 in, wide and 30 in. long. With a 2- 
in, lap allowed for tying the ends, these 
make a band 14 in, long. A short harness 
strap snap was alipped over the rubber, 
then the ends were adjusted for the 2- 

lap and, held while the lap was 
stretched and a fishline was wound 
around and tied as sketched at R. 
When the tension was released, the 
lap, held permanently. 

‘Six bands were made. ‘Three were 
stipe over each end of the broom 
stick Q as at Q? and the bolts Q* 
tightened. The snaps of one, two, 
or three bands, as desired,” were 
caught in a 124¢in, hamess ting at 
T in the top and side views. A sash 
cord was fastened to the ring with 
hhalf hitches and carried through 34- 
in, holes Z bored in foot C, then 
over the sheaves to the grip ‘U. 

‘The grip was made by boring a 
)4-in. hole through a piece of broom 
handle 4 in. long, passing the cord 
through, and tying a bowline as 
sketched at VA din, No, 2 roun 
beaded screw was driven about half- 
‘way in each rail as at WW in the side 
view to hold the grips when not in 
use. Toe straps, were fastened to 
the foot rests F, a hook and eye 
were used at X (side view) to hold 
the foot rest in place, the machine 
‘was given two coats of high-grade 
‘varnish, and it was ready for use, 


1514 in, 
bands, 
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CANDY BOX MADE OF CEMENTED GLASS 


‘Thin plate glass can be used to 
strated 


‘The abeets of plese are f 


Iv you wish a change from working in 
‘wood and metal, try using glass. Novel- 
ties made from it have a peculiarly modern 
look, they are so hard and smooth and 
brilliant, “That is why they are being used 
more and more in smartly furnished 
homes. A simple yet novel project. to 
begin with is a plain glass container such 
ag might be used for candy. Tt should be 
fof such a size that it will hold the par- 
ticular kind of cardboard box in which 
you usually buy your candies. ‘Then you 
need merely discard the lid and drop the 
box itself into the glass holder, the close~ 
fitting cover of which will keep out the 
humid aie that is s0 injurious to. the 


bottom, 
the cont Also cut 
a piece 14 in, smaller all around 
than the top; this is to. be 
le of the 

ly and 


op 30 


hat it will fi 
‘out of place 
of all the parts can be ground 
smooth by using a fine-grained 
‘whetstone copiously supplied with 
water, Use a clear cellulose household 
cement for fastening the parts together. 
Although invisible, it will hold tenaciously 
being sufficiently exible to stand consid 
erable jarring. Cut off and file down the 
metal points of five glass pushpins of the 
‘size generally known as No, 2, and cement 
four of them to the bottom to act as feet 
and one to the top to serve as a knob, 
Glass boxes of other sizes may be made 
for holding handkerchiefs, gloves, station- 
ery, cigars, cigarettes, and a variety of 
small articles. Novel glass containers such 
as these form highly acceptable gifts, and 
have the advantage of being inexpensive 
and easy to make—KesNern MURRAY. 


The edges 


METAL ROOSTERS DECORATE RIDGEPOLE 


A pisrixctive and amusing way to lend 
individuality to your house is to put metal 
silhouettes of roosters on the root. These 
cut-outs an be used equally well on the 
garden fence or other places about, the 
home. Aluminum, brass, copper, ot cheap 
sheet iron may be used. In marking the 
design on the metal, take care that the 
legs are a little wider than in real life and 
reénforce them in the back if necessary. 
for they must stand the strain of high 
winds, Do the cutting with hammer and 
old chisel on a block of lead oF soft iron, 
or on the end grain of a heavy block of 
‘wood, ‘Touch up the rough spots with a 
file. The 1 in. wide strip of metal left 
t the bottom can be fastened to the roof 
in two ways, One is to cut vertical 1-in 
slits at 2-in, intervals and bend the tabs 
altemately right and left to fit the pitch 
Of the roof, screwing them securely in 
place, Another plan is to solder strap 
hinges to the lower edge of the silhouettes 
and then fasten the hinges to the roof with 
screws. If sheet aluminum is used, the 
hinges cannot be fastened to the uprights 
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with ordinary solder. 
the roosters, clean the metal thoroughly. 
being sure to remove all traces of diet and 
‘oxide, and apply two coats of dull black 
paint’—Date Ry Vas Hors. 


Before putting up 


TULIP DESIGN ADORNS 
DAINTY HAT STAND 


To MAxe the decorative little hat stand 
pictured, you will need a S-in, disk cut 
{rom a 1 in, thick board, a 3-in. disk of 
¥-in, material, and a 7¥4-in. length of 
Min. wooden dowel, Round off the upper 
des ‘of each disk, bore. a, Yin. hole 
through the center of the larger one, and 
bore nearly through 
the smaller one from 
its underside, For 
the tap patter, 
lraw a rectangle 2 
ps by 5 in, on a sheet 
‘of paper, divide the 
rectangle Sato. 1a. 
squares, and copy. 
\ the lines of the pa 


tem in the squares 
fas shown, Cut out 
the pattern and 
wrk around it on 
thin wood; then saw 
the shape’ from the 
wood and trim out 
the two openings. 
Round all the edges: 
af this piece except 
the lower end, which 
should be mortised 
into the base, Plane 
12 few shavings from the dowel stick as 
far up as necessary to make a flat surface 
for the tulip shape to rest against, 
Assemble the parts with glue, Enamel the 
rack itself brown and the tulip yellow, 
orange, or red, with rather dull’ green 
leaves-—Hazet. F, Suowatten, 


USE, MATERIAL 
pa0UT OR She THIGH 


b sovares ave 1"x 1 


“Anyone Can Make 


| Photographic ; 


ANY readers have asked ques- 
ions about photographic print- 
ing, One, for example, wants 
to know why his: prints always 
look dull and gray.” Another claims that 
he has had a lot of trouble with defective 
paper” and "no-good" developer. Some- 
times the sample prints accompanying the 
letters show ‘one trouble, sometimes. an- 
ther, When the negatives from which 
the prints have been made also. are 
inelosed, It, fs not hard to spot the difi- 
culty, but it is not 30 easy when T have 
‘nly the print to go by and there is no 
way of telling whether the negative is al 
right 

"There really is no reason why any ama 
teur should have any’ trouble ata mak: 
ing good photo prints. ‘The job calls for 

ually ‘no abil oF manual dexterity 
thermore, making prints is interesting 
because you can see the picture come out 
in the developer, and no dark room is 
needed 

‘Gnly the simplest apparatus is required. 
‘There is first the printing frame. ‘This can 
be bought s0 cheaply that i hardly pays 
to make one, It is nothing but a rectan~ 
ular wooden frame with a hinged, remov- 
Able, back, The film negative. is placed 
‘with its shiny side toward the cleat glass 
that fits the opening in the front of the 
frame, andthe printing. paper, with. its 
sensitive side against the hegative. Then 
the back is clamped into place, and the 
frame is held tothe Tight to. make the 
exposure, “If you want a white border 
fround the print, cut yourself a mask of 
the proper shape’and size from a piece of 
black paper, or purchase one of the self- 
masking printing frames, 

"The rest of the apparatus consists of 
three’ white enamel oF glass trays, some 
tubes of MQ developer or concentrated 
developing solution, some acid hypo, some 
fcetic acid, and a supply of photo print- 
ing paper ‘such as velox or some other 
developing-out paper. 

‘The directions for mixing the developer 
are printed on the container, as is the 
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Send in your 
BEST PRIN1 


FOR the most photog 
betore 


Your entry “October Photo Contest.” 


stamped envelope with entry. 


Winner of First Contest 
Arthur A. Annis, of Rockford 


articles (PSM. June 
‘won the $10 prise. 
tre’ awarded "honorable 


Wellander. Roslyn, 
Wilk M. Works, Veray, I 


Good 


RINTS” 


says 
FREDERICK D, 
RYDER, Jr. 


As the fen 
sep tn raking 


proper temperature for use, ‘The same 
applies to the packaged acid hypo, 

"The trays should be arranged in a row 
with the developing solution nearest. to 
the end of the bench or table where you 
keep the package of paper and the print- 

‘Neat to that place a tray con- 
short-stop” solution, This 
Consists of 14 ounces of 28 percent acetic 
id to 32 ounces of water. Of course you 
bout 6 ounces of this soluti 
th tray. Next to the sho 
slop solution place the tray with the fixing 
solution, Both the short-stop and the fix: 
ing solution can be used several times, but 
the developer should be mixed fresh. 

It is possible to get along without the 
short-stop solution by using plain water 
instead, but I find it worth while as a 
safeguard against finger marks, uneven 
developing, and s0 on. 

No dark room is needed. Velox and 
similar papers can be handled by subdued 
electric light, which means 10 feet or more 
from an ordinary 40-watt bulb. Some 
sort of a shield should be put up—a sheet 
of corrugated cardboard will do—to keep 
the direct rays of light from striking the 
trays or the place where you load the 
printing frame. 

Printing is the point in photography 
where the minor errors in exposing and 
developing the negative can be corrected. 
This is, however, only possible if you 
have on hand all four grades of printing 
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paper, ranging from No, 1, which will 
igive & good print from a negative that 
has been taken ina harsh light or is 
overdeveloped, through No. 2, which fits 
ayerage negatives, to Nos. 3 and 4, which 
sive respectively ‘more contrast and still 
more contrast, Either No. 3 or No. 4 will 
rive a good snappy print from a weak, flat 
negative that has been, for example, 
slightly overexposed and lnderdeveloped. 
Many beginners are tempted to get 
‘with only the No, 2 paper. I strongly 


advise purchasing at least one package of 
each kind right at the start. Later on 
‘your results will indicate which grades 

you can do without, 
Assuming that you have everything 
ready, the first step is to test the safety 
Take a 


‘of your lighting arrangemen 
sheet of No. 1 paper and la 
side up, on the table of bench next to the 
developing tray. Cover half of it with a 
hook and let it stay there with the print 
ing light turned on for two minutes. "Then 
develop it, face down, for 45. seconds, 
transfer to the short-siop tray for S oF 
10 seconds, and finally put it in the fixing 
Aeay, If both halves of the sheet are clear 
white, everything is all right. If the 
Exposed hall shows a shade of gray. move 
the light farther away or get better shad- 
ing with a bigger piece of cardboard. 
Before you make a print, sort all your 
negatives according to how light or dark 
they seem when held in front of a frosted 
electric light bulb. Take either the light- 
est or datkest negative, place it in the 
Deltag fans say sie twa he sn 
and lay a piece of paper against it wil 
the sensitive side toward the negative. 
Glossy y shiny on the sen- 
sitive bite the comer 
of the sheet with the teeth, and the side 


SHEET METAL LANTERN 
IN JAPANESE STYLE 


TTWO experts, an art teacher anda 
metal craft instructor of long exper- 
nce, worked together in designing and 
constructing the electric lantern illustrated, 
‘This accounts for its superior design and 
excellent. proportions. It is a beauti 

piece whether finished in sheet iron or 


oper. 
he design, represents atypia! Jap- 
nese landscape—a eypress tree, the great 
volcano Fujiyama, and a lake, Copy the 
design full size on, heavy. paper of ear 
ard and eut out the open spaces with a 
sharp knife. Then use this pattern for 
outlining each side on the sheet metal with 
soft pencil or crayon. ‘The heavier the 
gage of the metal, the better; 20+ 
sheet iron was used for the original 
tem, Be sure to leave a tab of flange at 
the top of each sidepiece; it will later 
serve a double purpose, for a part of itis 
bent in so that the roof can be riveted to 
it, and part is bent down to hold the glass 
in place, After the design has been cut 
‘ut with a, cold chisel and the edges 
smoothed with files, the metal should be 
“eaied” cosieraly with a small ball 
‘hammer, and a few grooves added to 
Todicate the tree trunk and foliage. ‘The 
sides are fastened together with angle 
strips, secured with four soft iron rivets 
in each edge. 
‘The roof is a pyramid laid out in one 
piece with a riveted joint. The overhang- 
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that sticks to your teeth is the sensitive 


Place a box or some other marker 50 
that you can hold the printing frame 
exactly the same distance from the light 
each time, as shown in the upper photo- 
graph on page 78. Try 10 seconds for a 
starter and develop the paper for exactly 
45 seconds. If the exposure has been too 
long, the print will be too dark and you 
will have to try again, cutting down the 
time by a thind. Be sure to develop at 
least 43. seconds. Many beginners. get 
flat and muddy prints because they expose 
too long and then cat the ime of develop; 
‘ment in an attempt to save the print 

the print is too harsh—all white or biack 
—ary a lower number paper. If it is too 
soft and gray all over, try a higher num- 
ber paper. 

‘As soon as you get a satisfactory print. 
mark the correct exposure time and the 
rade of paper on the ede of the film 
‘These figures will save paper if you have 
additional prints to make at a later date, 
and the marked negatives also serve, by 
comparison, to determine the proper 
and paper grade for succeeding negatives 

‘you underexpose a print so that the 
picture does not appear sufficiently dark 
at the end of 45 seconds, continued "cook- 
ing’ in the developer will do no good and 
will result only in staining the print unless 
the developer is nearly exhausted, in which 
‘ease the development time may have to 
be.as much asa minute and a half 

The rule to use fresh developer ‘each 
time holds good except in cases where 
you mix a fresh batch and only develop 
iwo or three prints, In that case the 
developer can be poured into a bottle just 
large enough so that it will completely fill 
it, and if itis well corked it can be used 


ing edges are “raised” and curved as 
shown with the ball end of the hammer 
head. It is best to make a complete model 
Of the roof in stiff paper and bend up the 
edges with the fingers to get the effect 
before attempting the work in metal 

‘To have the proper artistic effect, the 
lantern should be indented with hundreds 
of hammer marks. The simplest finish is 
to clean the metal well with fine emery 
cloth and then wipe all over with waste 
dipped in linseed oil. Allow the oil to 
dry thoroughly before inserting the glass. 

‘The glass is a matter of choice, as there 


again as long as a week or two later. 
‘The fixing and short-stop solutions can be 
kept in bottles when not in use, and no 
corks are necessary if they are set away 
where there is little dust. Both solutions 
Should be discarded when they become dis- 
colored. 

Be sure to leave the prints in the fixing 
bath for at least 15 minutes, stirring them 
‘occasionally to let the fixing solution act 
evenly; then wash in running water for an 
hour, also with an occasional stir. 

Cleanliness is vitally important in all 
photographic processes and especially in 

ting. Never let even so much as a 
drop of either the short-stop or the fixing 
solutions get into the developer tray, and 
never use the developer tray for any- 
thing except developer. Each time you 
make a print, develop it and put it in the 
fixing solution after a dip in the short 

then be sure to wash your hands in 
running water and dry them on a towel 
before you take out the paper for the next 
Drint If you don't do this fixing solution 
will be carried by your hands back into 
the developer and completly spa 

‘eis a good idea to keep the developer 
tray at least a foot or two away from the 
cther two so that there will be no chance 
for short-stop or Gxing solutions to splash 

10 the developer. 


Another photographic article by Mr. 
Ryder will appear in the November issue. 
Meansehile,if you wish his personal assist- 
‘ince in improving your camera work, send 
‘him some of your prints with the negatives 
from ‘which they have been made and 
inclose a self-addressed, meats 
He ‘will be tlad to criticize the prints and 
fe enroer eny question you wich 10 ash 
about photographic matters, 


are many beautiful textures available. 1 
suggest an amber color with an antique 
finish—that is, a glass full of bubbles, 

A copper taly at the bottom of each side 
will hold the glass—J, R. Uitarcy, 


lanterns, expecially if they are 
en porches and exposed 10 the 
“is “important 10. observe the 
requirements of the local electrical inspector 
(see PSM, Ant. '31, 9.90). 
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This CARD TABLE 


TF cars Forever 


The frame is of iron but very sumple to 


construct, and the top is durably covered 


with tile-like linoleum 


By WALTER E. BURTON 


for holding the brace in 
place, and make certain 
that the distance from the 
Jong rivet that forms the 
Jeg bearing to each rivet 
‘of the brace is the same 
In attaching a leg, insert 
a Jong (2-in.) rivet through 
the frame hole, slip over 
the rivet either several 
rivet burrs, a short length 
of metal tubing, or even 
4 section of coil spring to 
serve as a spacer; follow 
this by the leg and another 
spacer; and finally flaiten 
the end of the rivet. ‘The 
Jeg should be rigid, yet 
fold or unfold smoothly 
For the top or playing 
surface, obtain a square of 
inlaid linoleum having a 
raised tile design in what 
ever colors you prefer, 
Genuine tile would: make 


HIS card table, which is parti 
ularly suitable’ for the porch, 
terrace, oF sun room, wears like 
fron because it is made of iron— 
that is, with the exception of the “til 
top of embossed linoleum on a backing 
of plywood. “And being of iron, the table 
is more solid and durable than ‘if it were 
of wood, 9 feature that overshadows the 
somewhat ‘greater weight 

‘The total cost of the materials ought 
not to exceed two or three dollars, This 
depends largely on what you must pay for 
the linoleum. Sometimes it is necessary 


to buy twice ag much a6 you need becaUse he carves ofthe b ect the table unnecessarily 
Sores are unwilling to cut corners from a rem srnghline heavy. Cut portions from 
roll, but it usually ig possible to get a the comers "so. that the 
remnant for a fraction of the regular anchoring of the leg. You can make the linoleum will fit around the corner braces 
price. small angle pieces by sawing s-in. sec- and the folding leg braces, inside the angle- 

Make the frame for the top from 3 by tions from a piece of 1 by I i. ang iron frame, ‘Then polish the surface of 
M4 jin, or 1 by 1 in. angle iron, cutting the Each of the legs is a section of 5 by /4 the linoleum with two applicati 


comers on a 45° miter in a simple miter in. bar iron cut to a length of 25/2 in. oor or automobile wax. 
box like that shown in one of the photo- Drill a !4-in, hole through each leg, start: Cut a piece of 
graphs. Each of the sidepieces is 2814 in. ing the dil at a point 4 in. from one end. paneling to form ab 
Tong, measured along the outside edge. Round this end with a file, Then ats eum, It will be necessary to provide 
Comer braces measuring about 5% by point about 2 in, from the same 
244 in, on a face are used to fasten the End, bend the iron to one side 
‘fame together. By means of a C-clamp, So that the center of the hole is 
fasten the braces temporarily. in place, approximately in line with one 
ne at a time, and drill the 14-in. rivet side of the leg. This is to per- 
les through ‘brace and frame at once. mit the leg to fold against the 
hen insert %4-in. soft iron, roundhead underside of the top. You can 
rivets into each of the holes farthest from leave the remainder of the leg 
the comers, slip a burr over each rivet, straight, or hend itin a pleasing 


and upset the ends with a ball pein ham- curve like that. shown, 

mer, This will hold the frame in shape, To hold the legs rigidly open 

s0 omit the remaining rivets for the time yet permit their folding, a 

being. hinged brace resembling a desk 
Obtain or make four small right-angle slide is used. You can obtain 


braces, each leg being about 2 in. wide slides at a hardware store, but 
and 1in, long. Drill these with a 14-in. these usually are of brass of 
drill so that, when a brace is fastened in nickel finish that does not har- 
fone commer of the frame by a rivet monize with the iron. frame- 
through one of the free holes as shown work. It is better to construct 
in photograph at top left comer of page sturdy braces as illustrated 
81, the remaining hole will be in line with from 3/16 by 36 in, band iron 
that drilled through the projecting leg of and iron rivets. Drill both leg 
the angle piece. This is to insure the solid and frame to receive the rivets 
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folding braces too 
several methods of fastening this backing 
in place, Perhaps the best is to cut strip 
of birch of other tough wood, or of metal 
Of stich size that they will lie along the 


edges of the plywood back, yet will n 
project below the table’ edge: ther 
fasten these by means of wood screws 


for iron rivets” passing through drilled 
holes inthe frame. Other expedients 
are to" use sheet-metal "lugs riveted 
in. place or even long rivets alone 
anclored in the frame holes by: means of 
{wo oF three deep punch marks around 
them. 

The finishing of the iron parts prefer- 
ably: should be settled before any: of the 
sections are fastened together. The in 
ean be cleaned thoroughly, all sharp peo- 
jections, of course, being’ removed, and 
iven two oF more coats of lacquer in 
Suitable colors. But since. soft tron is 
used, you can easily produce a_wrought- 
iron’ appearance, wing the efit 


created by the tilelike top, 7 1 you 
have no objection’ Lo an imitation of this 

The wrought-iron finish ix obtained by 
marking the exposed surfaces of the frame 


cections and legs with the ball end of a 
machinist's , Make the depressions 
close together, and scatter a few along 
the edges, just as if you had hammered 
the piece to shape, Afterwards it prob- 


ably will be necessary to. straighten the 
pieces, because the hammering causes them 
to warp. With fine sandpaper or emery 
cloth, bring out the highlights a bit, and 
apply two coats of the same wax used for 
the linoleum top. You had better 
the hinged braces plain, ast 
smoothly without hammer 
them the wax treatment 


res on hard knocks, If you 
Spill something that dissolves the linoleum. 
fon the table top, simply remove a few 
rivets and the plywood backing, and pat in 
a new piece 


Tips on Calking Outside Cracks 


MUCH of the, work done by house 

‘owners in calking ¢racks around win. 
dow and door frames is only: short lived 
‘This tcouble is caused by the fact that 


OCTOBER, 1931 


the calking compound usually dries out 
bbut the fault lies in the method of appli- 
cation rather than in the calking com- 
pound, In most cases drying out is due 

to the fact that the raw wood, brick, 
stone, or cement in the cracks absorbs 
the oil in the compound. In other 
cases, the body of the called joint is 
too small. Ifa heavy coat of paint 
is applied to the joints before the 
calking compound is used, most of the 
oil absorption trouble will be over- 
come. In the case where a filler such 
as rags, wood, or paper is used, it is 
well to treat it also to prevent undue 
absorption. Oakum is more conven- 
fent to use because ordinarily’ it is 
sold _ready to apply’ 

Where you have a small, narrow. 
or shallow opening. it is best to lay a 
34-in. fillet across the joint as shown 
at 4, to provide sufficient material to 
form a tough outer hide or skin and 
still have body enough to keep from 
tacking up and eventually falling out 
of the erack. 


In many cases the window and door 
frames are fitted with brick molds, 
calking strips, or fancy beads, These 
pieces can be removed and the cracks or 
Crevices packed as at B with oakum, min- 
eral wool, or any of the other materials 
‘made for this purpose. When the crevice 
is very narrow, you can cut off from 34 
to 34 in. of the inside corner of the strip 
before renailing or screwing it into place, 
as at C- It will usually be necessary in 
such cases to tack the material up in the 
‘opening, rather than try to hold it in place 
while putting back the wooden mong 

If you have some calking compound Jeft 
over, do not forget the cracks between the 
brick porch columns and the porch screen 
framework, the crevice between an inbuilt 
tub and the wall, and other similar open 
ings. Fill them in, let the compound dry 
until a tough skin’ has formed, and then 
paint over it. This method has been used 
successfully even in setting joints in floor 
fights where tar would not stay and putty 
always cracked out—H, M. De Voss. 
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We Assemble Our 


elevision Receiver 


and AMPLIFIER 


By George H. Wales, Jr 


ERE. are the parts T bought 
for my short wave tele- 
receiver and ampli 
T'suid as 1 led. Don 
Marsal over 10 one corer of my base: 
iment shop and pointed to the variable eon 
denser, sockets, and other miscellaneous 
parts piled up on my woodworking bench. 
‘Ou know when we finished that scan- 
disk last month you promised to help 
ime'with the receiver 
Don, who’ isa radio expert of long 
experience land alo an especie in 
television, picked up the three-tube resist- 
ince coupled amplifier block that bad 
Cost $2.98. "Not a bad unit" he remarked. 
lave you decided on the hook-up you're 


to, use? 
that's where you come in, Don. I've 
gure out a circuit,’ but all the 


diagr re seen are Greck to me, so 
T'm hoping I can take advantage of your 
short wave experience, ‘The man ai the 

dio store said that with an amplifier unit 


like that all I'd need would be a simple 
ongtube shor. wave receives.” 


Don replied, “most television 
0 stages of tuned 
fication. You see 
the television band is so narrow that you 
can't get much selectivity without them. 
It’s a real job, though, to assemble two 
RF, stages and shield ‘them properly, <0 
we'll try one stage first. It ought to work 
on the local stuff anyway, and then later 
on if you want we can rebuild the set to 
accommodate the second stage.” 
“Anything you say goes, Don, but how 
are we going to test the receiver when we 


2 


AFTER drilling the scanning disk 

Peta ag nig 

| er usta 

| ‘Siw ‘etemiie nd i_| 
Pepto lero ap 
how he and his friend Don Mar- | 

| eh bie ee ie 
Oe Tale neloct 
ae ie ee ee, 
te pare sot we 


ick. 


finish it?” Lasked, “You know I haven't 
assembled the scanner yet 

Don grinned. “That's the simplest part 
‘of the whole problem. All we have to do 
is connect the loudspeaker and then tune 
in on some local television station. If 
we get an ear-splitting buzz-saw wail 
that’s loud enough to be hard on the ears, 
we'll know that the set's O. K. as far as 
intensity of signal is concerned. 
If we don't, we'll have to look 
up a better circuit.” 

“Then as I understand it,” 1 
said, “we're going to use a two- 
tube short wave receiver having 
fone stage of tuned radio-fre- 
‘quency amplification and hook 
it into that, resistance coupled 
amplifier unit 

Don agreed with a nod as he 
began sketching out a wiring dia~ 
gram. While he was busy figur- 


‘Showa om the bench directiy_in front of the 
“a‘pietre: diagram of the 


ing the values for the various res 
and coils for the two-tube receiver, T 
cleared the top of my bench, got out my 
soldering iron, solder, pliers, and screw 
driver and prepared to go to 
“Tl tell you what we'll do, 
‘out, looking up from the diagram. 
make 
with and then if it's satisfactory we can 
Change aver to A. C, operation later on 
You have a storage battery, haven't your" 

“Sure,” 1 replied 

When Don had finished the wiring dia- 
gram, he pulled up another chair and 
motioned for me to sit down beside him, 
“In order to make this diagram easy to 
follow,” he explained, "I've placed a let- 
ter on each part. This coil, which I have 
marked , is the antenna coil. It should 
bbe wound with number twenty-two double- 
cotton-covered wire and should have taps 
taken off at the fifth, tenth, and fiftgenth 
turns.” 

“What'll we use,” I interrupted, “a 
switch and three taps?” 

‘No,” Don replied, “we don't have to 
go io that much trouble. We can have 
loops at the fifth, tenth, and fifteenth 
turns and then by’ changing an ordinary 


“Well 
a battery operated set to start 
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a at. = 
Complete Diagrams for ‘‘Vision’’ Sets Run 
by Either Battery or Alternating Current 


spring clip from one loop to the other 
We can get the adjustment we desire 
Now to go ahead,” he continued, tracing 
the diagram with the point of his pencil 
*B is a variable condenser having a maxi- 
mum capacity of .00014 microfarads, and 
C'is.a type two-thirty-two tube and sock- 
et, These resistances, which T have marked 
F and G, are a thousand ohms each, and 
11 is twenty-five ohms, This twenty-five 
ohm resistance, which is connected in the 
negative side Of the ‘A’ battery circuit 
causes a voltage drop of about three volts 
and brings the six volts of the battery 
down to less than three volts for the 
tubes, If we were using two dry cells 
of one and a half volts each instead of the 
six-volt storage battery, we could omit 
that resistance because the voltage would 
be just right, ‘The condensers D and &, 
are 01 {0.1 microfarads, ‘The rheostat 
J should go from zero to fifty obms and 
serves to regulate the filament voltage. 
‘The part I've designated with the letter 
K is the radio-frequency coil and should 
be wound with number twenty-two, 
double-cotton-covered wire, ‘The second- 
ary of this coil should have forty-eight 
tums. and. the primary, which ean be 
‘wound over the lower part of the second- 
ary, should have twenty turns of the 
same size or smaller wire.” 


‘The short 


Tnthin case, type 220 tubes and ck 


hook-up wired for A. €. operation. 
re ued. 


“Can 1 buy a coil like that?” 
I asked. 

“Oh, T suppose you can,” Don 
replied, “but why” bother’ about 
We can wind one in less 


ber twenty-two wire at home, Tl 
go over later and see, but first let's 


finish going over this circuit, The 
variable condenser 1,” he re- 
sumed, “is the same as condenser 
Band ig connected. across the 


Battery hook-up for the two-tube short wave 


parallel into the wire which 
[esas from the secondary of the 
coil to the control grid of the 
tube are a .0001-microfarad 
condenser Mf and a half-me 
ohm resistance NV. Part P is 
the detector, which is another 
type two-thirty-two tube. 
is a radio frequency choke, one 
tend of which forms one of the 
‘output terminals to the resist 
ance coupled amplifier; the 
ther side of the output comes 
from the resistance G, That 
finishes the short wave re- 
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With that amplifier 
Unit we won't have to worry 
about the ampli circu, but 

‘ve drawn one up for you s0 
you can see what it looks like 
‘on, paper. 

“There's just one more thing 
about this circuit,” Don con- 
tinued when I had finished 
studying the diagram, “In 
order to, reduce regeneration 
and interference to a minimum, 
Well put. the antenna coil A, 
the condenser B, socket and 
tube C, condensers D and £, 
and resistances F and Hin. an aluminum 
shielding can. If we find, when we start 
assembling the set, that it is more con- 
venient, we can put the rheostat J in the 
can also, but it’s. not necessary.” 

“T'll have to visit the radio store again 
and pick up one of those shields, but 
before 1 go I think Tl check up on, the 

f parts and see if I've all T need. 
‘Come to think of it,” Don replied as 
he put on his coat, “I' believe 1 
just the size shield we'll need, 
fhome and look around for it." 

Don returned soon with a spool of 
‘number twenty-two wire and a rectangular 
shielding can. Working together, it didn’t 
take us long to assemble the short wave 
receiver and connect it to the amplifier. 

‘Now comes the test," Don said hope- 
fully as he hooked up the loudspeaker 
into the output of the amplifier. 

‘As Don tumed the dials on the receiver, 
1 crossed all my fingers and hoped for the 
best, Almost immediately he succeeded 
in picking up the peculiar television sig- 
nal of some station and after making 
few adjustments brought the signal in 
loud enough to satisfy his critical ear. 
“This circuit,” he said, “isn't the best 
possible for ihe job, but it'll work fine 
for the local stations and when you get 
better acquainted with the circuit we can 
rip it apart and rebuild it with two radio- 
frequency stages. The best thing to do 
now is assemble your scanner so we can 
try the two units out together. The 
roof of this puddin’ is in the seeing.” 


Nest month, George Waltz will tell you 


nner ond will report on the 
image he obtained. 


BIG CLOTHESHORSE FOR 
SHOWERY WEATHER 


As rr seems to rain every Monday in 
the old city by the sea where my 
is, it is necessary to make provision 
moving the weekly wash quickly un 
shelter or for drying indoors, so 2 m 
nified clotheshorse equal in ‘capacity 
50 ft. of clothesline was constructed 
shown in the accompanying photograph 
‘The materials used were oak and poplar 
scraps found in the garage, ‘The horse is 
strong enough to stand considerable win: 
‘and Weather, and it folds up flat 
for storage.’ It is much more 
practical than the flimsy ones sold 
in department. stores. Eight of 
the arms are 74 by 14 by 50 in. 
oak, and four are 7% by 114 by 34 
in, | The thirteen rods are % in, 
diameter poplar, $0 in, long. 
There are two’ poplar. spacin 
pieces 74 by 114 by 18'in,, with 

cular notches at each end 
to drop over the rods as shown, 
‘The illustrations show its co 
struction, ‘The only problem w 
where (6 bore the holes for the 
crossing of the arms; they are 
spaced apart a distance equal to 
fone third the arms—H. JrRvey. 


RAIN GUARDS KEEP BASEMENT DRY 


Armwavs” or concrete curbings around 
hasement windows of the type illustra- 
ted below often allow a flood of water to 
center the cellar during violent rainstorms, 
In such eases a good plan is to make a 
alvanized iron rain guard for each win 
dow, of prepare a dimensioned sketch and 


PAPER CLIP PROTECTORS 


Puorocearns and other inclosures 
commonly attached to letters and docu- 
ments with paper clips are frequently 

dented or defaced by the wire. An 
excellent way to prevent this is to use 
celluloid protectors under the clips as 
illustrated. Get a sheet of old celluloid 
and cut it into convenient strips about 
¥, in. wide and 2 in, long, and bend each 
Of these in half before slipping it over the 
papers. Then apply the clip, which can 
do no damage even if it has a grip like a 
blacksmith’s vise —F. B, 


have a tinsmith do the work. When a 
storm comes up, the guards are dropped 
so as to keep the rain from the pits. If 
the lower edges are bent slightly down, 
‘no water will run in, A wood buiton fas- 
ened to the house holds the guard up 
in bright weather —J. R. 


TRUCK TIRE CONVERTED 
INTO SAFE SWING 


Swrses made from auto tires are quite 
common, but illustrated below is a novel 
improvement in respect, to both safety 
and comfort. Any truck tire measuring 
7 in, or more in cross section’ may be used. 
A good section of the tread is. marked 
‘out; then the casing is cut away from the 
heads for most of the distance around, 
leaving intact a strip of the sound tread 
‘only about 21 in, long. This is what i 
form the scat of the swing. The 
remainder of the tread is cut free and 
thrown away. The swing. is then: hung 
from a tree limb or other support. A 
single rope or chain. will serve if the 
swing is attached to it by means of two 
short chains or ropes held apart by. a 
‘wooden spreader as shown, It will be 
found that the beads are stiff enough to 
remain in almost a true circle even. when 
two youngsters are in-the swing at the 
sume time. If desired, a chain or rope 
an be taken from each bead straight 
up to the limb—Jack Rooo, 


A STRAIGHTENING ANVIL 
StmatowrreNtwa. long pieces of small 
pipe and. rod. stock is quite a job when 
regular shop. equipment is not available. 
An old tie rim, however, can be used for 
this purpose. “Rolling the stock back and 
forth affords a ready means of esting 
for bends—Fraxk W. Bextury, Je 
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‘of the giant dredges that burrow 
Ordinary hearings would fall dawn. 


And whether it's Bearing, functioning in some 
jentific instrument at terrific apeed, or a hig brute & is 


puts the right bearing i the right 
hing but performance that counts. 
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oaKEF 


BALL AND ROLLER BEARINGS 
en 


OCTOBER, 1931 as 


THE TEMLOK-INSULATED HOUSE 1S 
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When you plan your new home (or decide to remodel), let Armstrong's 
Temiok belp to give you comfort that is lifelong. The expense is smal. 
You add on ax average not more than 1% to your total building costs. 


Armstrong Offers 
a New Low-Cost 

Building Insulation 

That Saves Fuel... 


Insures Comfort 


Fis good news for every home 
builder and owner—a fibreboard 
building insulation, gratifyingly low 
in cost, and with improved physical 
properties which mean geeater fuel 
saving and permanent home comfort. 
This new insulation is offered by 
Ai 
and long known as the leading manu- 
facturer of high quality corkboard in- 
jon. Named Armstrong's Temlok, 

this new product is presented after five 


nstrong, famous for fine linoleum 


years of research and study of the 
problem of efficient home insulation. 
It is a golden tan board of pleasing 
texture, one full inch or full half-inch 
in thickness, fabricated from the heart. 
wood of southern yellow pine 
Armstrong's Temlok is a defiaite 
improvement in fibreboard insulation. 
Why? First, because Temlok locks 
temperatures where they belong. Ef- 
fectively retarding the passage of heat, 
this new insulation materially reduces 
fuel bills and insures greater comfort 
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EASIER TO LIVE IN. EASIER TO SELL 


“A PROFITABLE $150 INVESTMENT!” 


(On the average. $150 is the added cost of isolating « $15,000 
house with Temlok. This sa ery small tm to pay whea you con- 
sider the lower fuel bills and the increaped 

bet Right Irom the start, pour $150 Temlok 
‘ving you cash dividends inthe form of lower foe bills. a fac. 
‘he fel saved ia four years will more than pay fr all the Temok 
‘sed: ou arebuying shows that costs more or less than $15,000, 
1 of that coat will appeosimate the sight expense of Temlok. 


inside the home—protection against 
the icy temperatures of winter and the 
burning heat of the summer sun. 

Second, Temlok has a high resist- 
ance to moisture and so does not lose 
its insulating efficiency. The unseen 
moisture always present in the air isa 
deadly enemy of insulation. Because 
moisture conducts heat rapidly, any 
insulating material which absorbs 
moisture quickly becomes "short. 
cuited” and loses much of its efficiency 
as a nonconductor, 

For many decades Nature has been 
storing up resin in the pine wood from 
which Temlok is made. The fibres of 
the pine are so supercharged with this 
natural resin that they have become 
highly moisture-resistant. This in- 
herent property of the raw material 
gives Temlok its unusually low mois- 
ture absorption, making it perma- 
nently efficient. 

‘Your arel 


Armstrong's 


+t of builder will also 


tell you that Armstrong's Temlok is 
structurally strong, yet light in weight. 
‘These advantages are important since 
they help to give your house better 
construction without adding any 
further burden to either walls or 
roof. Temlok is also sterile and with- 
out odor. It is easy to handle and 
install. 

Before you decide on insulation for 
your new home or for any remodeling 
work, learn the whole story of 
Armstrong's Temlok. It may be used 
asa plaster base, or to replace sheath- 
ing, or as wallboard for finishing 
attics, basements, garages, and farm 
buildings. Your local lumber dealer 
can supply it at low cost in the form of 
insulating lath or insulating board, 

‘Mail the convenient coupon below. 
Te will bring youa sample and a book- 
let telling how you can save fuel and 
make your home permanently com- 
fortable with Armstrong’s Temlok. 
Armstrong Cork & Insula- 4, 
tion Company, 967 Con- 
cord Street, Lancaster, Pa. 


Product 


"EMLOK 


BUILD 


INSULATI 


(2) 


MADE BY THE MAKERS OF ARMSTRONG'S LINOLEUM AND ARMSTRONG'S CORKBOARD INSULATION 
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‘Armscrons Cotk & ovulation Co.967 Concord St.Lancarer, Pa. 


rastrong’s Temlok and 
Fecapecallspepested 


Modern Stand Has Plywood Disks for Shelves 


‘Tunis disk stand or occasional 
table is practical, decorative, and 
distinctly’ modes. ‘The original, 
which was made from white pine 
with disks cut from fir plywood, was 
finished with black enamel ' and 
trimmed with silver paint, but any 
‘wood oF finish may be used. In 
preparing the four small disks, clamp 
them together in a vise and bore a 
136-in, bole through the center of 
ail with an expansion bit. Then saw 
them through the center, making 
the cut with the grain ofthe face 


BIT CASE MADE FROM OLD FLASHLIGHT 


A convener self-indexing holder for 

jock twist drills and gimlet bits can 
be made from a large discarded flashlight 
ease, ‘The cover is merely a sheet metal 
disk with an opening for the bits to slip 
through, and a central hole which allows 
it to be mounted on a long bolt passing 
through the center of the case. ‘This cover 
may be placed inside the lens cap as shown 
fn the photograph or it may be mounted 
ton the outside of the end, depending upon 
the design of the holder and personal 
preference. ‘The six interior divisions are 
‘made as shown from three tin, ‘of 
brass shim stock as long as the flashlight 
case, These strips are bent. V-shape and 
soldered to the long center bolt, which is 
then fastened through the bottom, ot 
removable end of the flashlight ease. The 
compartments are labeled on the outside 
‘of the flashlight lens cap with the size of 
the bit each contains, ‘To remove a bit, 
the sheet metal cover is revolved in either 
direction to a position opposite the size of 
bit wanted and inverted, whereupon the 
proper size bit will drop out, A holder 


for ordinary twist drills can be made in 
the sime way, either by using a smaller 
flashlight, case or providing a larger num- 
ber of divisions—Rav J. Masnas, 


‘The interior ix divided into compartments, and 
the top revolves 40 the bits cam be removed. 


‘The ease from a diacarded flashlight may be 
eoverted easly fate an indening Bt Belder- 


WORN-OUT TIRE CASINGS 
PAD SHOP SAWHORSES 


Discawpen tire casings make excellent 
pads for sawhorses, being firm yet resil- 
lent. ‘They wear indefinitely, and since 
they. do not stick to a thoroughly dry 
varnished surface, they are especially use- 
ful for furniture repair work. One casing 
will pad two 3 ft. long horses. Use an 
ordinary fine-toothed wood saw to cut the 
rubber and canvas shoe, and a strong- 
bladed hack saw to cut through the metal 

inserted in the lips. Next, at inter- 
vals of 7 oF 8 in., cut through the 
‘metal lips and into the sides of the 
casing for about 3 in. Grasping the 
cut casing at the center, press it out 
straight along the top of the saw- 
horse, the slit sides projecting down- 
ward on each side of the cross 
member of the horse; then fasten 
the casing in place with a few nails 
driven through the tabs into the 
sides of the cross member and the 
ends of the legs—J. V. H. 


veneer, The center upright is tured from 
stock 134 in. square, the grooves being 
cut 34 in, deep with’ a parting tool. In 
assembling, begin with the top shelf, First 
apply glue to the inside edges of one of 
the small disks and fit the halves together 
in the groove; then use brads or screws 
through the sinall disk to hold the shelf 
securely. Note that the second shelf is 
‘on the opposite side of the center piece 
from the top shelf, and the third shelf is 
directly below the'first, while the fourth 
is under the second, The last step is to 
slue the upright piece into the cross-lap 

base. A little planing may 
be necessary to make the 
hase rest evenly. 

To make the disk table 
‘without a lathe, use a wood 
‘curtain pole 134 in. in diam 
eter for the upright and fit 
@ knob at the upper end, 
Instead of the small disks, 
use short pieces. of 
wooden dowel rod to. sup: 
Bort each of the lange disks. 

ill two é-in. holes at 
Tight angles to each other 
hrough the upright piece 
fust below each shelf and 
alue the lengths of dowel in 
place—Civr TitoRe. 


SPOOL USED AS HANDLE 
OF MOISTENING SWAB 


For many jobs about the home which 
wolve patching or decorative work, a 
moistening swab is often needed to dampen 

wed adhesive paper, passe partout, 
nding and other gummed surfaces. 
Usually a small rag is tied to the end of a 
stick, but this is hard to get padded just 
right, and the pad is continually slipping 
off. A’ much better way is to lay a small 
pad of cotton or cloth over the end of an 
old spool and tie it on with another piece 
of cloth, as shown, ‘This cannot slip off 
no matier how roughly used. Water 
dropped at intervals through the hole in 
the center of the spool keeps the pad 
continually moist—F, W, B, 


MITERING MODEL PARTS 


Tixy miter boxes for use in model 
making and similar delicate work may be 
obtained for nothing by making use of the 
grooved edge of scrap pieces of tongue 
and groove lumber. In addition to provid- 
ing for miter cuts, such a “box” is useful 
for cutting small parts to accurate lengths. 
‘Simply insert a stop in the groove at the 
desired point —F. G. Sentrte, 
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A Big Day head with a Face 
that’s Fit 


Brionr as the morning . . . clear-com- 
plexioned . . . eager... . all's right with his 
world, and he's ready for a big day. 


Any man, anywhere, is always ready for 
a big day with a Face that’s Fit, That's 
why mea who are doing things and going 
places, start their days with Williams 
Shaving Service. It's the good-morning 
way to good grooming. 

‘Try it—sce how pleasant, how comfort- 
able your face feels ac the first touch of that 
Juxurious Williams lather. So cool, So mild. 
So moist. Your skin softens, relaxes. Your 
razor scems to have a keener edge as it 
skims through the rich, thick lather, leav- 
ing a path smooth and clean, Williams 
lubricates and conditions. But it never 
clogs or stings. For there is no grease, no 
dye in Williams Shaving Cream! 


Now for Aqua Velva. Dash it on your 
moist face. Feel it tingle as it wakes up 
sleepy tissucs. It tightens up the pores, 
helps to care for tiny, unseen nicks and 
ccuts. Ie keeps the natural complexion mois- 
ture in your skin—keeps your face in the 


wittiams sHavine Ligutpr Pink of condition, 
Que. Mit Millions of face-fit men in many nations 
. stare every day righe with Williams Shav- 
ing Service. No wonder! 


JUST NOTICE THE FINE SKINS OF MEN WHO USE 


SHAVING CREAM——AQUA VELVA 


MAIL THIS! Itwill show you the way to Face Fitness 


PS-120Glastonbury, Conn., U.S.A. 
i Se., Montreal 


Tw J.B. Witsaases Conran, 
(Coden Address: 3952 St. Ps 

am anxious to try Williams Shaving Service, Please send me 
trial sins of Williams Shaving Cream and Aqua Velva, 
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Useful IDEAS for Car Drivers 


— 


HILE undoubtedly the 
best method of remov- 
jing the carbon from 
an. automobile motor 

fs to take off the cylinder head 

and scrape and polish it away. 

various solvents will have a 

beneficial effect in many cases 

One of these mixtures consists 

‘of 16 ounces of kerosene, 2 

‘ounces of glycerine and 2 ounces 

of hydrogen peroxide. The 

method of injecting this and 

‘other mixtures designed to te- 

move carbon is shown in Fig. 1 

‘rubber tube is slipped over the 

spout of a small funnel and the 

fend, of the tube is inserted in the air 
intake opening of the carburetor. After 

the motor has been operated until i 


eae 
eee 


Fig. 2A plece of iron pipe ext 
ies i handy tot to old vp 


reaches normal temperature, it is set to 
operate at fairly high speed and then the 
mitre is slowly poured into the funnel. 
‘The rate at which the mixture is fed in 
should not cause the motor to miss, 
Fie? 

facilitate quick valve grinding jobs 

fusing a regular type of valve 

tool to lift the valve and thus permit the 
removal of the retaining pia and. the 
spring, this tool is slipped 
in under the valve as uss 
shown while the latter is in "°° 
the fully open postion 
Cranking the car one full 
tum. will drop the valve 
plunger leaving the spring 
Supported in the up post 
tion bythe deviee, "The 
pin can be removed and 
the valve ground without 
disturbing the spring, 
washer and so on. 

"To make this device, 
tae’ piece of jr Dip 
just long enough to 
tinder the washer when the 
valve is in the open post- 
tion. With a hacksaw cut 
thro, the ie of, the 
Pie in a Tengtivse diee- 

Then cut away 


shows a novel tool designed to 
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Fig. 4 How ale peessure is 
ised 19 stop leaky radiator 


‘enough of the lower portion to permit it 
to slip over the plunger bushing, opening 
tup the eut in the pipe somewhat so that 


will be accom- 
plished without tak- 
Ing away a full half 
of the pipe, Next 
cutaway the top 
portion in the same 
way. but. removing 
part of both sides as 
shown. Be sure the 
back edge of the top 
portion “is not cut 
fiway as far as the 
Tower portion, 


SLARE from the 
headlights of 
cars approaching 
from the reat often 
shines in the reat vision mieror ia a most 
fnnoying ‘manner. Fig. 3 shows how 
prevent this and still retain the use of the 
mirror, ‘Make a simple frame of heavy 
fron wire slightly larger than 
the sae of the mirror. Hinge 
this at the bottom under the 
top portion of the mirror 
Betas ofthe rsthad depend 
details of the met 
fn the method of construc- 
tion, “Cover the frame with 
2 single layer of thin black 
| ikaw "rhe loth is 
thin enough, the headlights 
of ‘cars behind. will show 
through sulficiently 


MARY. methods have 
Mi been proposed for 
‘emergency’ radiator repairs 
A most ingenious one is 
shown in Fig. 4. Instead of 
attempting to repair the leak 
Atmospheric pressure is util- 
ized to Keep the water from 


Mixture Cleans Carbon Out of Motor 


coming out. If you find yourself a 
ong way from a service station and 
the radiator develops a leak, remove the 
rubber tubing that is used to operate 
the windshield wiper, at the wiper, and 
slip this end over the end of the over- 
flow pipe instead. If the radiator cap 
fits reasonably air tight, the: reduced 
pressure created in the’ radiator will 
‘cause air to flow slowly through the 
leak into the radiator and while that 
is going on no water can get, out. So 
long as the motor is running the radia- 
tor consequently will not leak a drop, 
‘OF course this method will not _work 
with a severe break in the radiator such 
as an open seam in the upper of lower 
water compartments as the large open- 
ing would let through $0 much air 
that the carburetor mixture would be 
disturbed and the motor would miss 


TT HE air presure in tires should be 
regulated by the load in the car and 

‘not by sticking to some arbitrary figure, 

For example, if you are going on a long 
drive alone, the car will ride better and 
the tires wilf not suffer if the pressure is 
dropped from three to five pounds in the 
rear shoes. ‘The front shoes also could be 
operated at lower pressure with improved 
riding qualities but soft front tires often 
result in shimmy. 


OUBLE fila- 

ment headlight 
bulbs are no longer 
useful in the head- 
lights when one fil- 
ment burns out 
However these 
bulbs can be con- 
verted into single 
contact bulbs use- 
ful for dome, stop 
Wis aad sale 
Soldering If” you 
examine sucha 
bulb you will find 
that there are two contacts at opposite 
sides of the insulation that protrudes from 
the base. Take a soldering iron as shown 
in Fig. 5, and flow a litle solder across the 
insulation joining the two contacts. Be 
careful that no solder flows down over the 
insulation and makes contact with the 
‘metal shell as this would cause a short 
circuit 


WIN A #10 PRIZE 


ists, This month's prize goes to 

R. H. Moore, Lombard, Ill. (Fig. 

4). Contributions are ‘requested 

from all. automobile mechanics 

and if published will be paid for 
at regular space rates. 
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‘This New Book 


Shows You HOW to Do Things 
...Easier, Quicker and Better 


. «» How to Plan, 
Equip and Enjoy 
a Home Workshop 


JERE is the ATKINS second book 

for home, craftsmen! So successful 
was the first book that FOUR large 
printings were needed to satisfy the 
world-wide demand! Now, we an- 
ounce an even larger and better hand- 
book—brimful of latest information on 


workshops—at the same low price. 

. Whether you are a besinner or an “old timer 
in homescrating, you'll find a host of helpful 
ideas in this new book, If you want to start a 


new shop, it tells how to plan and equip ong. 
Or, to modemize your present shop, it shows 


the ideal arrangement. If you went to. make 
better joints, it shows how to cut and fit 24 
types. If you wish to build « new work-bench, 


cr other shop furniture, it sives disgrams and 
full directions 


I you do decorative metal work, it shows 


{ or Home | sleeks ce ts 


What to Moke it ir gold hie of des, 

‘And; fyou plan lo dd ew tol, ows 
| You 50 of We world's hint seve for hone 
| Thops ond explains why “Silver Stel sas 
| Shs sive the ben service sed value tat 
| money con buy 


jp This new book costs only « dime, but you'll 
say it's worth « dollar when you see what en 


sued by EC sTEEU Sas lnmense amount of practical instruction is con- 
Juste of SUVER STEEL. lensed into the 36 pages. Writen by veteren 
Nae spots crafts Every page tells you how to do 


some feature of shop work quicker and better. 
Send for your book today. It will help improve 
‘your skill, save your ti 

and double your pl 
‘or profit in home-cr 


Cut Out 


. Mineis St, Indianapolis, Ind. 


nclose « dime lot «copy ofthe ATKINS 1938 Home 
Worhep Beck. 


+ Hobby thet Par in 


Please sod ro 


i, band sro, conpontion whch ee 


Features: si sitcom tsk, Mews 


How to Choote Woods for Show Wer 


How to Une Grinding Wheels nd File. 
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HOSE who have already 
built the hull of the deco- 
ative Roman galley model 


cribed in our last issue 
(PSM, Sept. '31, p. 78) are now ready 
to proceed with the superstructures. and 
details. Those who did not get that issue 
but wish to make the model can do so by 
sending SO cents for Porvtar Sctexce 
Mowtitty Blueprints Nos, 138 and 139 
(see page 112), which give all details fall 
size, The fact is, you should have these 
blueprints in any case because they make 
the work so much easier, 

‘At each end of our galley: are typical 
shelters made of five-ply Bristol board 
such as is used by artists, These shelters 
apparently varied much in shape so you 
may modify the design if you wish 

‘The forward erection consists of two 
pieces as in detail G, with flaps which are 
fumed under and glued to the deck near 
its edge, The two front edges are joined 
with strips of glued paper, inside and out- 
side. “Some glass-headed belt pins are 
useful for holding the flaps to the deck 
until the glue dries. On top of this is glued 
a small square of wood with molded edges 
AA little plastic material will help to retain 
this, Above is a curl made by fret-sawing 

iece of wood to the profile given and 
‘rimming it with knife and file 

‘An ornamental treatment is. suggested 
f0r the sides of this structure. It may be 
carved, laid on with gesso, or merely 
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Gulley 


TAKES on LIFE and COLOR 


painted, but an easy and effective way is 
to cut out thin cardboard parts and glue 
them on, and do the same for the moldings 
around the edges. I decorated the figures 
and the curl in gold and the background 
in silver, and painted the molding a rich 
blue. The stem is scarlet, and the same 
color is carried over the square piece and 
extended in decorative points to the tip 
of the curl. The inside is white, very 
slightly antiqued. 

At the stern there is an inner hoodlike 
shelter, also made of Bristol board to the 
shape ven in detail 1, There are two 
sidepieces which are glued to t t 
flaps being bent outward, and one back- 
piece H® that fits between them and is 
fixed with glued strips of paper. 

‘The columns should be erected before 
this part is fastened down. Two oblong 
blocks are fitted against the pieces H and 
glued to the deck to support the columns. 
‘The tops of the columns have curves filed 
in them to take a crosspiece 3/16 in. in 
diameter and Iie in. long. This cross- 
piece has two saw cuts in the top into 
which pieces Hare fitted and glued. If 
you can find two fancy upholstery nails 
to ornament the ends, it will save the 
trouble of carving them. 

‘Having set up the columns, glue down 
the two sidepieces H to the line given 
fn the deck plan. Tt might be well first to 
cut patterns from stiff paper to see that 
they will drop into the slots in the cross- 


Model 


beam, When you have them fastened, 
slue the backpiece in position as shown, 

Sidepieces 17, like the forward ones G, 
should have suilably shaped strips of card: 
board glued along theit edges for mold- 
ings; the forward edges of these can be 
put on before erecting the shelters, but 
the after moldings should go. over the 
binding strips. They also can be painted 
before being attached. T decorated the 
stern shelter with basketwork stripes in 
red on white and shaded the edge of each 
stripe; then I glued a medallion of Apolla 
‘on one side and Athena on the other as 
shown in detail K. ‘The figures are gold 
touched up with dark brown on a blue 
background, Squarely above the cross- 
beam, cut a slot in H! and in it glue two 
silded pieces as shown, Separate them 
% in, at the top. 


ALONG the outer edge of the after- 
deck there is a low railing; itis cut as 
shown in detail Af and has its laps tuned 
in and glued to the deck. It is ornamented 
with a red design on a silver ground, and 
there is a gold ball in the middle. The 
molding is blue and the inside parts are 
white. The gilding throughout can be 
done with liquid gold paint, but if you 
can lay gold leaf, which is not difficult, it 
is more effective and lasting, 

‘At the corners of both the fore- and 
afterhoods, I bored holes in the deck and 
erected 14 in. square posts; these were 
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.Gives You a Practical 


Fesuianting HOBBY 


All machines Woodworking — a fascinating pastime since the begin- 
een peniase ning of history—has profited by the 
auaiabe i Pent same keen study and diligent effo 

each. the progress of the automobile, radio and other in: 


vic 
developments of this mechanical age. Standard produc- 


le this complete 
jous for their utility 


‘engineering . 
of wood-working power took, 
at a worthwhile price advantage, 


=, =] 
/e cost of power tools hes prevented you from 
u ioying the diversion and pleasure of woodworking, we 
suggest that you inspect the’ Driver” 
atwen iss 
shw Oey sanDeR 1539 
srorred a ; 
pe 7" 
Insite Sonderde ke 
cS) ie 


PLANER 55.75 


DISTRIBUTED NATIO! 
Including Ch Chain St 


WALKER-TURNER CO., INC., PLAINFIELD, N. J. 


‘A MODERN, EFFICIENT PLANT DEVOTED EXCLUSIVELY TO THE DEVELOPMENT OF HIGH-GRADE POWER TOOLS 
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then glued to the cardboard sidepieces. 

Beams are nailed across the hull at both 
fends (see detail W on Blueprint No. 138). 
‘They are square pieces of wood with lion's 
heads carved on the ends, from the mouths 
‘of which rings hang down. Both may have 
notches cut in them for the stays. ‘The 
afterbeam also requires slanting notches 
in the forward comer, close to the edge of 
the deck, for the steering oars to work in. 
‘The anchors will be hung on the forward 
one. ‘The ends of both should be gilded or 
coppered, 


Pig 
wouer i 


se are stained brown with sil- 
ver points and should be stapled to the 
hhull with copper wire, 

‘Across the front end 
molded oF painted a wreath with crossed 
torches as shown, flanked by a pair of 


there can be 


Dytamidal-headed upholstery nails. Holes 
for anchor and cables should be bored in 
the sides of the bow and framed with shoe 
eyelets 

‘The anchors can be of the usual shape, 
but quite stubby, and with short arms'or 
stocks, o they may be of the grapnel type 
shown’ on the assembly drawings. They 
‘an be made easily by hammering copper 
nails to shape. Do not smooth them too 
much, and give them a. coat of orange or 
brown sel, if made in his way, to pre 
serve the copper color. The cabies lead 
from heir sng, unde the spear, tothe 

awsepipes. 

Now for the oars; for the bireme, 38 
long ones and 36 short ones are nected. 
Tf you go to the drug store, you can get 
a handful of doctor's swab sticks (appli- 
Gators) for a few cents. Sandpaper them 
very lightly and cut to length (355 and 


Detail drawings 


2¥4 in.); then for ¥4 in. at one end of 
each cut a slight flat, and point the back. 
Cue the required number of blades from 
Bristol board as in detail P and glue these 
to the fats cut in the oars, Then stain the 
shafts light brown and dip the blades in a 
pot, of red paint. If your hull is solid, 
make the oars only long enough to project 
the necessary distance, 

‘Put them in their holes with a touch of 
flue so that the ends of the upper and 
lower blades are in straight lines, with the 


blades either horizontal or sloped to face 
very slightly aft (at the feather). If y 
hhave made holes larger than the oars, it 


willbe necessary to stretch lines (swiftes) 
Tron staples in the bull and ie the foner 
ends to these so that the oars will be kept 

steering oars are made from pieces 
of 14 in. round wood, slit at the ends to 
take the cardboard blades, which are 
painted red with gilt edges. ‘Through their 
Upper ends they” should have crossbars. 
‘They are lished to the ceossbeam. 


HE MAST, which is 824 in. long from 
the deck and stands upright, is a piece 
of 3é-in. dowel stick, tapered a little 
toward the top and with two grooves cut 
at the top. The yard is made of two small 
pieces of dowel, each 6 in. long, overlapped 
and lashed together in the middle. The 
sail is cut to the shape shown. Instead of 
hhemming the canvas, I overstitched it with 
a cross-stitch in colored silk twist and 
lashed it to the yard with the same sill 
‘The sail may have any one of many 
designs painted on it. On my own model 
T used the winged horse Pegasus. This 1 
laid on with gold leaf and shaded with 
Vandyke brown, 
Lashed close up to the masthead are 


the bow shelter, the ster hood. the ornamental rails, the mast and sail, the 


two large blocks, and two smaller ones 
not so cldse. ‘Through the former lead 
halyards from the middle of the yard to 
bollards (see the deck plan) set’ in the 
‘deck abaft the mast; from the other two, 
lifts from the yardarms ate carried to the 
same bollards. The lifts are made fast to 
the yard and from there lead aft, serving 
as braces. Take them to the cuts in the 
after crossbeam, but to opposite sides, I 
bbriced the yard around a bit so that one 
can see the sail better, “From the lower 
‘corners of the sail the sheets are stretched 
loosely aft and fastened to the railing. 


FROM the masthead also come bights 
of cord with two ends Reading. forward 
and two aft. ‘These terminate in, blocks 
having lines which are hauled tight to 
the holes under the crossbeams, 

"To the top of the mast/afould be glued 
a small top for archers. This'T made of 
cardboard as in detail Q and painted it 
to give a red basketwork effect. 

‘The corre. thing to have above his 
a staff, witha yeross-board on which are 
painted the letters S. P. Q. R., above 
‘which should be a laurel wreath and then 
an eagle, The cross-board and wreath may 
the made from strips and rings of card- 
board glued together and with slots cut in 
them for the brass rod, another piece then 
slued on the back. The eagle 1 
‘obtained from a maker of club insignia, 
but it can be made from cardboard or 
sesso, or carved {rom boxwood, as, indeed, 
can the while design, All this T gilded. 

This, completes our unit of the mighty 
Caesar's thet 


Another noteworthy ship model arti 
by Captain McCann ‘will be published in 
the November issue, 


Parts, all of which appear fll size on Bineprint No, 198; and perspective drawing of the assembled model, 


on 
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How TO 
BUILD A 
UNTING LODGE 


COMFORTABLE - STRONG - DURABLE 
WITH 


IN S.ULUTE 


(© you ever long for a cozy cabin all your own near your 

favorite hunting grounds, or by that lake where the fish 
bite best? Why not build one—it's easy. With The Insulite 
Co, Blue Prints, any man handy with a hammer and saw can 
quickly erect a strong and durable cabin that will be com- 
fortable in any weather. 


Of course, your cabin should be built with Insulite. This full 
Ya inch thick, all wood-fiber insulating board shuts out heat in 
summer and cold in winter, insuring year round comfort in any 
kind of weather. 


Made from the tough fibers of northern woods, chemically 
treated to resist moisture, Insulite is not subject to rot or dis- 
integration. Insulite left exposed to the weather for over 15 
years shows no appreciable loss of insulating value or tensile 
strength. 

Because of the structural strength of Insulite and its light 
weight, if you desire, your cabin may be built in sections at 
home and easily transported to the site you own or rent and 
quickly set up. Rear Admiral Byrd used Insulite and took 
his cabins in sections to the far polar regions. 


New is the time to build your Hunting Lodge. Send for the 
lite Blue Prints. They're complete in every detsil—easy to 
ind they will be sent to you free on request. Just send 
us your name and address. A few hours’ work now will bring 
you many days of pleasure through the years to come, Write 
today. 


THE INSULITE CO. 


1200 Builders Exchange, Dept. 43 
‘Minneapolis, Minnesots 


Meuse «OP FICES IN ALL PRINCIPAL CITIES 


FREE GARAGE PLANS. 


N S U I T E 1 you are thisking of build 
| seo fora erty 
Was te eT eae eas on bee te bil ne ore car ara. 
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_ Hints o” Rough Turning 


By W. J 


HILE solid turning tools are 
without a doubt the best suited 
for rough turning operations, 1 
have found that very good 
results can be obtained with an ordinary 
tool bit and holder, provided the bit is 
specially ground for the work 

In Fig. {at 4 is shown how a left-handed, 
tool bit should be shaped for rough turn- 
ing. A larger angle is ground across the 
top of the tool, as shown in the front 
view, and the cutting edge is just touched 
up (0 the regular angle; this allows greater 
clearance for chips to curl—a desired 
result. This is especially advantageous 
for rough turning high-carbon steel. 

‘As will be seen in the side view, tool 
is ground straight across instead of in the 
ordinary way, as shown at B. This is 
because a tool such as B becomes shaped 
as shown at C after a few grindings, and 
then itis absolutely useless for rough turn 
ing. In regrinding tool A, on the other 
hand, very little has (o be’ removed from 
the top since most of the wear is on the 


point; therefore this tool will hold its 
iginal shape a longer time and conse 
quently is more economical. In fact, T 


we done two or three times as much 
work at one grinding with a tool bit like 
ay with one shaped as at B. 

Much of the time required to loosen and 
tighten: the tool holder and change its 
angle can be saved by using tool bits of 
various shapes as shown in Fig. 2. A 
straight tool holder set at about 30° to the 
cross slide (60° to the axis of the lathe) 
ig used throughout. ‘Then, for cutting in 
distances of more than 1 in,, the tool bit 
ground as at A, the cutting edge being 
marked with a heavy line. Tool bit B can 
be used for the same purpose and generally 
for small shoulders and small radii, as well 
fag for turning short lengths of the shaft 
proper. Tool bit C is used for straight 
turning and is better than B except for the 
fact that B will cut more closely into a 

bit D 
oil 


shoulder. While seldom used, too 
is useful, for such work as finishi 
“lingers” as shown. 

Radii can be rough turned quickly and 
neatly on a shaft in the manner illustrated 

Fig, 5, If you are using a tool like A, 
ig. 2, (um the shaft down to the size of 
the stall diameter (in this case $ in.) plus 


sketch showing how two slotted beards 
te line up a crooked shalt 


FREDERICK 


CUTTING EDE, 
~ 


FRONT View) 
OF TOOL'AY 


METHOD OF 
GRINDING 


SS 


1, How a leltshanded woot bit should 
te'inaped Yor rough turning In shown at A 


twice the size of the radius (1) 
4 in. Then use tool B, Fig, 


ping within 34 in, of the shoulder, 
finally’ 
Crooked shafts can be 


before being turns 
method illustrated 
Figs. 3 and 4. T have saved 
several large shafts by this 
‘method after work had been 
started on them and it had 
been found they could not 
be cleaned up. Two boards 
are nailed lightly together, 
and three saw cuts are made 
as shown, whereupon the 
boards are separated. All 
scale is chipped from the 
shaft to be centered, and its 
ends are chalked. Next the 
shaft is placed on two 2 by 
4's on the floor and rolled 


freely back and forth until the heavy side 
has been found, The shaft is then blocked 
so that the heavy side is down. 

Place the boards at each end of the 
shaft so that they are about central, bloc! 
ing them up vertically if necessary, Th 
stretch fishline between the outside pai 
ff saw cuts. Now line up the shaft acc 
rately by figuring the distance that the 
string on each side 
should be from the 
shaft, For example, 
supposing there 
are three finished 
sizes, 12, 8, and 5 
in. as in Fig. 3 
subtract these  di- 
mensions in each 
case from the 
known distance be- 
tween the cords 
and divide by two 
(as 12) in, sub 
tracted from 18 in 
equals 6 in. and divided by 2 gives 3 in, 
the minimum distance there must be 
between the shaft and the fishline on each 
side.) “When the shaft has been lined up) 
as well as possible, draw lines on the en 
through the middle saw cut, using a scale 
or a hack saw blade, Remove the boards 
revolve the shaft 45°, and repeat the lin 
ing-up operation. Center punch the ends 

i the shaft where the two lines cross, 
and drill for centers. 

For rough turning, it is well 
solid calipers that work freely, 
spring calipers catch too readily 


SHOP USES FOR SOAP 


A nan of soap is invaluable to. the 
mechanic. A leaky gasoline pipe union 
‘or coupling can almost always be cured. 
at least temporarily, by rubbing soap in 
the threads. Soap cin be effectively used 
in babbitting jobs for holding the asbestos 
packing in position over places where the 
hot babbitt would otherwise find means 
of escape. Soaping wood screws makes 
their insertion much easier in hardwoods 
and often prevents the screw from splitting 
the wood. If mice happen to get into the 
shop, plug the nest hole with a piece of 
common laundry soap—L. B. Rosutns. 
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SHOCKPROOF HOOK FOR ANGLE IRON 


acm of the special ehock-abwoth- 
ing hook support illustrated it is. possi 

to handle long sections of angle stock 
taisily and safely at the punch press and 


SHOP LADLE MADE FROM 
STEAM PIPE FITTING 


Wore it is necessary in an emergency 
to melt Babbitt metal and no ladle is 

jlable, an excellent one can be impro- 
sl from a reducing pipe ell with a wire 
handle attached as shown, I have a 34 
by. 2 in, steam fitting which saved its 
weight in gold the day the idea was born 
in a remote shop muabo, PR; and 
it has since remained in regular everyday 
service —F., W, HUTCHINSON. 


similar machines. The lower 
part is made by bending a suit- 
Sble length of Tod stock to. the 
shape shown. There is a loop 
at one end to take the hoist 
hook, and a narrow V-shaped 
hook’ at the other end with a 
projection upon which the angle 
iron ests securely. While this 
projecting support at the lower 
‘end of the hook should vary with 
the size of the stock being han- 
dled, it will be found that one 
Size ‘of hook ‘can be made 10 
serve for several sizes of angle 
iron, “Much of the impact re- 
ceived when the punch press 
completes a stroke can be taken 
up by adding a spring shock ab- 
Sorber to form a connecting link 
between the angle hook and the 
hoist as in the illustration. This 


coil spring. 
‘The spring, which bears against 
the upper end of the housing and 
against the nut on the eyebolt, is 
compressed when tension is ap- 
plied to the lower book. The 
U-shaped frame can be forged from steel 
plate, and a 2 by 4 by 4 in, block bolted in 
the lower end serves to support the hook 
(see drawing) —Josernt C, Cove. 


or malting Mabbitt metal in an emergency, 
1 veduting elbow makes 4 serviceable lodle 


rinding wheel is 0 
job, open it up by 
ing the diamond across the face 
aster than usual, 


A good follow rest for long thread 
ing jobs can be made by grinding the 
bore of a roller bearing to a sliding fit 
‘on the shaft and mounting it in the jaws 
‘of the steady rest, which should be 
bolted to the carriage. 


When grinding lathe centers, 
do not guess at the angle. Use the gage. 


When consulting a chart or hand- 
book on the use of the dividing head, 
that the word “holes” is 


A lap can be charged and also in- 

creased slightly. in diameter by using 

carded files charged with lap- 

compound. Hold them with a 

slowly rotat- 

ing lap. Used in this way, the files 
have a slight knurling effect. 


ASSEMBLING BENCH LEGS 
FROM STOCK PARTS 


up angle iron legs for 
and stands, it is often 
possible to save time and expense by weld 
ing nuts at each end as illustrated in the 
accompanying sketches. One nut at the 
top provides a convenient. means of 
taching whatever the leg is to support; 
and two nuts at the bottom form a socket 
for the caster, It is not necessary to use 
brazing wire ‘as both the nut and the 
angle iron fuse sufficiently to make them 
like one piece —CHAnLes B, BARR 


senior 


HOLDING A DIAMOND FOR 
SURFACE GRINDER USE 


Tue task of dressing a grinding wheel 
fon the surface grinder can be expedited 
and simplified by the use, of a hexagonal 
mounting for the diamond stem or holder 
as illustrated at, A. Since the mounting 
is 1 in. thick and the hexagon 3 in. across 
the flais, the edges present ample surface 
to the magnetic chuck, thus making it un- 
necessary to use angle plates and clamps. 
‘This type of mounting also allows the dia- 
mond to be set at various heights quickly 
and without altering the position of the 
‘wheel (see examples at B). ‘The holder 
is fastened in the mounting with, a head- 
less set screw as shown, A variation of 
the hexagonal mounting is the square base 
shown at C._ In this case, one comer is 
removed to allow an angular adjustment 
as at DF, J, Wiumrus, 
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“Don’t make me 
study Music... 


.. 1 want to be 
a Mechanic!” 


Schams was a Tittle 

boy his folks wanted him to be 

sielan. But he could only 

‘the day when he would be a res 
je—and the humming of 


that's where he wanted to be. And 
that’s where he is now—an exper 
Yeteraa wolmalker at Leeds & Nort 


Toles from ! 
sents the. finest 


er, measurements to 001 
of an inch and te 


comet Area eying ag ne 


ig and necessary im proce 
ment over the old Telescoping Gages, 


—demand 


For accuracy, improved design and construction, finer finish and bala 


UFKIN PRECISION TOOLS 


me ursay fpute C0. Sacinaw, fficu. 


106 LAPAYETTE STREET, NEW YORK and WINDSOR, ONTARIO 


9A-Range, 15" to 3," 
79B-Range, 3," to Lig 
ge. 114" to 2g 
ange, 214" to Bip" 
Range, 313" to 6" 


Also packed in sets of 3 and 
5 in red leatherette cases. 


MANUFACTURERS FOR OVER 45 YEARS 
WFKIN *WessvniNc TAPES—RULES—TOOLS 


(© This sal en an adveniooment signi the approval of POPULAR SCIENCE INSTITUTE OF STANOARDS..Soe past 


OCTOBER, 


Twisting the top wf the 
Snuceses Prosaian ive on 


A QUICK WAY TO MAKE 
ODD SIZED REAMERS 


Iv ove is called upon to make a special 
size reamer for an odd job, it can be done 
without dificuty by ‘the following 
method: Obtain a piece of square drill rod, 
tur the shank, and mill a slight convex 
‘on all four sides to, within about 1/52 in, 
Harden and grind all sides 
fs obtained when the 
reamer is “miked” across the comers, and 
rind a alight nose to serve as a pilot 
When a hole is to be reamed with a 
hardened section as a guide for the reamer, 
more accurate results will be obtained if 
a knuckle-joint or floating driver is used. 


WIRE LOOPS PREVENT 
HARDENING CRACKS 


Ir HAD been our custom in the past 
when heat treating tool steel parts to fill 
All holes with fire clay in order to prevent 
the formation of cracks during the quench- 

operation. This often proved to be a 
ime-consuming process, and in many 
{instances we found that the fire clay came 
loose in the heating process. 

‘We have found that wire tied in each of 
the holes in the manner illustrated below 
serves the same purpose, It not only has 
the advantage of being easy to apply, but 
it will not come loose of its own accord 
uring the process—R. H. Kasres. 


‘Wire rom through small holes in work to be 


sd reduces the danger of cracking, 
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PRUSSIAN BLUE WITHOUT WASTE 


Macurstsrs and garage repair men who 
use Prussian blue, which is usually pur- 
chased for economy in cans rather than 
tubes, will find that an ordinary pressure 
srease cup makes a convenient container 
from which to squeeze the pigment with- 
out waste on the work. A small pipe cap 
screwed on the nipple at the end of the 
up, as illustrated, allows the color to be 
‘carried in the tool kit with the assurance 
that it will not become smeared over all 
the tools. When the blue is to be used, 
4 small amount can be forced out by tum= 
ing the top of the cup. A similar con- 
tamer is useful for carrying Japping com- 
‘pound —H. L, Kercmaat. 


Borromixe taps are less 
likely to break if the holes 
are first bottomed with an 
old drill ground for the pur- 
pose and rounded on the end 


only enough to provide a 
smal filet at the bottom as 
a precaution against the 


| cracking of the work, when 
itis heat treated. 


LATHE CHUCK ADAPTED 
FOR USE IN SHAPER 


Rovso work can be machined easily in 
the shaper if it is held in a lathe chuck 
adapted for the purpose. 

‘The adapting device illustrated above 
onsists of two steel flanges, each 1 in. 
‘wide, welded to the ends of a short section 
of 8-in. pipe, Two semicircular slots are 
cut in the bottom flange to allow the 
necessary angular adjustment of the fix- 
ture. Two 3{-in, studs, screwed into the 
base plate and extending up through the 
slots, are used to secure the bottom flange 
to the base plate, which in turn is bolted 
to the table of the shaper, The lathe 
chuck is screwed to the upper flange. 

With the set-up shown, the writer in 
his machine shop in Hawaii has been able 
to machine many lange pieces of round 
work without difficulty —T, Saxasoro, 


LEVER AIDS IN SEATING 
HANDWHEEL VALVES 


By sinc the simple valve wheel 
lever illustrated, it is an easy matter to 
pen and cove large handwhee valves 

e lever, which can be shaped from mild 
steel, should be supplied with a wooden 
hhandle, Such a lever Is useful in the operas 
tion of a throttle valve—C. WuLLEY. 


SHOCK-PROOF PLIERS 


Euzcraiciaxs who require pliers with 
insulated. handles for working. on “hot” 
circuits can easly make thelr own {rom 
ordinary pliers. Clean the handles care= 
fully with lacquer thinner, When dry, 
ip each handle ito a tall las or owe 
filed with lacquer of the ‘chosen color. 
Hang the pliers up by a piece of string 
tied to the Jaws until the lacquer has dried 
thoroughly. By repeating this process 
several time ‘coat of insulating material 
of any desired thickness may be oblained, 
This ‘is essentially a jacket of celluloid, 
which is'a good insulator, For very high 
voltages, slip soft rubber tubing of suit~ 
able thickness over the handles while the 
fiat coat of lacquer is ail damp; the 1 
‘quer will cement. the rubber tightly in 
placeD. We Tearueres, 


EXPANDING SCREW LOCKS, 
HEAD ON SLEDGE 


A suoxt length of machine screw or 
bolt, if drilled, taper reamed, and slotted 
as shown, can be used with a taper pin as 
@ wedge for fastening on the heads of 
heavy hammers and sledges. 

To use, drill a hole in the head end of 
the hammer handle large enough to allqw 
the length of screw or bolt to'be driven in, 
Insert the screw and then drive in the 
taper pin, The pin serves to spread out 
the split end of the bolt and forces the 


over the edge of the bolt as indi 
above. J. W. 
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PENCIL POINTING BOX 
FOR DRAFTSMEN 


TS pencil sharpening device, intended 
especially for draftsmen, may be leit 
fon a drawing board or in any convenient 
gee without danger of soiling either thi 
work, your hands, or the drafting instru 
ments, 

Running the full length of the box is a 
block of triangular shape, marked in the 
accompanying drawing.” To the upper 
face of this block is glued the sandpaper 
B. When pencil points are rubbed on the 
abrasive surface, the dust falls into the 
spac bottom of the box instead of 
being scattered about as is the case if am 
ordinary sandpaper block or small fil 
used —Jonw C, ZimMeck, 


“... had 
to borrow small \* 


screw-driver,” 


part of story motorist 
told after meeting 
+ Highway Patrol 


Bay this pair of “Yank 


HOW TO SHARPEN SIDE 
CUTTING PLIERS 


rt mech 
pliers 
ry dull 0 
cutting edges. Just be 
not be separated so 
tharpen them is no reason. why liers 
should be allowed to continue in this state 
Carborundum in the form of a fi by 
M4 by 3 in. stick such as is used for keep: 


aighten out 
and test them by closing the 
looking through the slit at a |Ne 
light, ‘Then proceed to sharpen the edges, 
being guided by the previous angle and 
your sense of touch, 

desirable for light wire cutting, 
ther blunt, thick edge for cutting 
hard stock—Lester C. PrRtie 


onl Sooner: TOOLS 


MAKE BETTER MECHANICS 
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Repairing a Burned Out Electric Soldering Iron 


Exectaic heating elements for various 
purposes can be made easily and inex- 
Pensively by embedding a suitable coil 
of nichrome resistance wire in a mixture 


of plaster of Paris, water, and sodium 
cate solution (water glass). This method 
can be used, for example, when an electric 
soldering iron is bumed out and a new 
element cannot be obtained. 

Carefully remove and measure the wire 
fn the old element and purchase a spool 


of nichrome wire of the same gage. Cut 
a piece to the length of the old element 
and wind it tightly about a pencil, after- 
wards running the return wire back 
through, the center of the cll. Prepare 
1 form for the plaster by making a paper 
tube slightly larger than the coil and 
fastening it upright on a block of wood 

sealing wax. Center the nichrome 
coil in the tube, with the ends of the wire 
projecting out’ of the top. Then mix 


A LEATHER BOOKMARK YOU CAN’T LOSE 


Brcaust: it has a. 
clamp at one end, this at- 
tractive bookmark is. al- 
ways where you want it, 
The clamp iy slipped over 
the upper edge of the back 
cover Of the book, so there 
is no danger of tearing the 
pes a the ee with 
jookmarks that are at- 
hed in any way to in 
dual leaves. 
‘A small. piece of split 
sheepskin leather in almost 
any desired color may be 
purchased from your lca 
okbinder. From this eut 
‘strip 1 in, wide by 12 in. 
Jong and make notches oa 
either side of each end as At 
Shown in the drawing. 
‘The metal parts are made 
of spring sheet brass .015 in, thick. ‘The 
clamp is cut in one piece, and-after one 
side has been hammered with a ball pein 
hhammer, it is bent to shape in the vise. 
‘The pendant may be cut. in any” shape 
desired; for example, an arrowhead, when 
hhammered, is quite decorative. The slots 
for attaching these two pieces to the strap 
are made by drilling hole through the 
metal at each end and making the straight 
cuts with a small cold chisel. The edges 
are then smoothed with a fle. 

IE an initial oF some other omamenta- 
tion is to be etched on the pendant, paint 
both surfaces and the edges with’ black 
asphaltum varnish except where you wish 
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1s end of the boot 
‘athe other end ta a tlamp thet pripa the back cover. 


ft ia un ornsmentsl peadent of 


the metal to be etched. 
tum is thoroughly dy 
dant in commercial i 
seconds, or until the design stands out. 
Remove the asphaltum with kerosene. 

‘The two binding strips, which are made 
from the same sheet metal, are 14 in. 
wide and 134 in, long and ‘are bent as 
shown in the drawing. Polish all the pieces 
and give them a brush coat of banana oil 
oor clear lacquer. Insert one end of the 
leather through the slot in the clamp, suéde 
side out; then fold it back, slip one of the 
binding ‘strips over the two thicknesses, 
and hammer the ends down. Trim off the 
surplus leather. Attach the pendant to 


After the asphal- 


plaster of Paris in a solution of three 
parts water and one part water glass and 
pour it into the tube, The mixture should 
be quite thin. 

‘Remove the paper after the plaster has 
set and bake the element until it is dry 
and very hard; then insert it into the iron 
through the handle. Fasten the conne 
ing lugs on the extension cord to the ele- 
‘ment by crimping them tightly over the 
ends of the nichrome wire with pliers. 
‘The joints should be coated with a little 
of the plaster of Paris mixture and the 
element shoved into the metal tube, all 
being held. in place with the threaded 
rubber bushing which is regularly a part 
of the iron—Gronce S, GREEXE, 


How to cut out and bend the clamp a: 
the pendant, strap, and small binding 


the other end of the leather strap in the 
same manner.—Dick HUTCHIXSON. 


Sveriow grips, which are used so exten- 


holders, and sun. shields as well as on 
household novelties, will stick better if 
they are rubbed on a cake of soap before 


they are wetted and applied — 
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THIRD PULLEY IMPROVES 
OUTDOOR CLOTHESLINE 
]RDINARY pulley clothestines which 


tun from the house to a pole in the 
yard often cause difficuly in windy 


‘weather because sheets, towels, and other | 


linen wrap themselves around both the 


‘upper and lower lines, This ean be pre 
wehied by using a etra alley athe 
® Anyone who has struggled to take in 
clothes during a violent storm will appre- 
Ciate. the value of this suggestion. "Re- 
cently T-saw an elderly woman having 
strenuous tussle together washing off 
the line during a windstorm. In pol 
the rope by sheer strength through the 
tangle of clothes, she rust have done at 
Teast two or three dollars damage, beside 
exhiusting herself, Tt was her exper 
that set me thinking of & way to solve tl 
problem:—~Titoseas Mace 


PERMANENT FASTENING 
FOR FRICTION TAPE 


clectric wires, have been 
ped with insulating tape, the 
usually loosens after a 


because the tape has dried out 
ily and may be dangerous ifthe 
re is exposed. It is a good plan, 


therefore, to split the end of the tape 
after it has been applied, as shown at A, 
and twist both parts as at B, carrying one 
‘of them around the wire in a reverse 
direction for one turn. Then the ends are 
tied as at C. This makes a wrapping that 
will not loosen —E. W. WERNER 


Aatareu mechanics who work with alumi- 
num or attempt to repair aluminum parts 
Wil find that the, best cutting uid or 
lubricant to use is kerosene —I 


OCTOBER, 1931 


LARGEST-SELLING 
Auto Polish in the world 


SPEED BLEND 


The new No.7 Duco Polish is fast, safe, easy to use 


NCE you give your car the SPEED BLEND treatment, 
you'll never go back to ordinary polishes. SPEED BLEND 
is the modern polish—developed by the same du Pont chem- 
ists who created Duco. It's fast and 
away Traffic Film* and restores the brightness of the original 
finish in one quick, time-saving operation, SPEED BLEND 
is safe as well as speed; 
manufacturers recommend it. Millions of owners are happy 
in its use, Try a can. It's magi 


“CARE WILLE “SAVE YOUR ¢ CAR 


easy to use—whisks 


it contains no acids or grit. Car 


Made only by du Pont. 


STOP RUST-CHOKE! 
‘Gan out use and 
feale Bom your em 
His Ro. Phadae 


P Ante Top Finish, Enel 


“TRAFFIC FILM — Oi, icky dscandsine, 
biked by the som inca hard im which soap. 
snd water can'tremove_ Speed Blend ues ic of 


Suikly aya 


SEND COUPON— 
GET BEAUTY KIT 
Contsining generous samples of (1) Ne 7 Dace 


Palak, (@) Ne? Super aare Cmam, 


‘QUICK CURE FOR 
'WORN SPOTS! = 
‘Tosch up worn plcgs and 
Ines om ender, bur 


PRESERVE THE 
LUSTREL 
Pee ead 


SAVE THE TOP! 


Keep aRicHT- 
MESS BRIGHT 


E. I. DU PONT DE NEMOURS & CO., INC., 
Dak P6, Geseaal Movoes Building, DETROIT, MICH. 
Conadien Industri Limind, P& V Din, Toren 9, Canada 


Seod me your Sample Beary Kit for my auto. 1 


O) Ne 
tohely 


nlaid Leather Case 


Holds Folding Clothes Hangers 


By F. Clarke Hughes 


11S. unusual inlaid Yeather ease 
will gladden the heart of any trav~ 
ler, for it holds three of more 
folding clothes hangers. The 
clothes closets in guest rooms rarely have 
4 sufficient supply of hangers, and it is a 
distinct advantage’ to “carry” your own, 
especially since they take up so little 
room. 

efore a upon the size of the 
case, purchase the hangers at a ten-cent 
Store oF at the notion counter of a depa 
ment store, oF make your own, if. you 
prefer, It is suggested that a case large 
Enough to hold a set of three hangers is 


Teauer may | be use 
kin or kid, which are soft and very 
iow tn cost, wil serve well 

for the body of the ease, and 

small piece of tooling calf 

may be used for the inlay 
Ifa case of a better quality 
is desired, calfskin or other 
high-grade leather may be 
used. Only two pieces are 
needed for the body of the 
fase, and these may be 
either Inced or sewed to- 
ether, as preferred. 

‘The method of decoration 
is one that is new in this 
series of articles—the set- 
ting of one piece of leather 
into another in such a way 
that the contrasting colors 
and textures of the two 
leathers form the design 

‘Very striking and novel 
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By using 2 tooled 
Is’ obtained. ‘The falay should be Taced wit 


PLAN OF LACING FOR, 
bce ian Be LEATHER, 
THREAD 


BOINTS wnt 


FASTENES 


ONE WALE OF 
FASTENER. 


effects may be worked out in this way, 
Ithough there is some danger of over: 
doing the oramentation; it must always 
be used conservatively. ‘The inlay should 
bbe ood tooling calf and in marked con- 
trast with the stock used for the sides of 
the case. It is laced in position, as shown, 
the holes for the lace being spiced about 
4 in, apart, ‘The inlay should be a good 
fit in the sidepi 

Hookless fastenings may be obtained jn 
8 variety of style and lengths at_nearly 
all department’ stores. The fastener is 
mounted on a fabric tape, which must be 
sewed to the leather. First glue the tape 
to the leather, then sew or lace it securely 


lay of contrasting coler, 2 pleasing two-toned effect 
rather of 3 matching Soler. 


YABRIC TAPE 


Levers 


eo 


case with 
Useful addition to your aceesnerien 
jn place. It is best to sew the tape with 
sewing machine along the very edge 
and afterward either sew with heavy cord 
lace with leather, depending upon which 
‘method is used in taking the case itself 
‘The ends of the fastener will require 
ful handling to avoid unsightly bulges. 
When the case is completed, the ext 
rior should be polished with high-grade 
floor wax or shoe dressing. 


CUTTING GLASS DISKS 


4 disks can be quickly and easily 
cut in a lathe by means of an ordinary 
lass cutter clamped in the tool post 

Cut out a piece of wood a 
trifle larger in diameter 
than the glass disk tobe 
cut, and nail to this another 
disk of wood small enough 
to fit in the jaws of the 
lathe chuck, "Spread a 
thick layer of glue over the 
outer surface of the larger 
disk and place the glass on 
this, pressing the two to- 
gether. Next place a piece 
‘of wrapping paper over the 
glass and allow the edges 
of the paper to adhere to 
the glue on the wood disk 
When the glue has dried, 
mount the disks. Run 
the lathe slowly and feed 
the glass cutter in gradually 
=L. B. Rouuxs. 
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PORTABLE SHOE SCRAPER 
EASILY KEPT CLEAN 


TT HIS portable shoe scraper can be set 
beside the back door as a reminder 
for delivery boys and others to clean the 
mud from their shoes, As shown in the 


He wanted his father 
0 HNJOY himself 


So young Master Burg gave his 
Dad a sample of Edgeworth. You 
can try it too. Clip coupon below. 


accompanying sketch, the scraper consists 


fof wooden sides and bottom with a grat- 
ing of strap iron, 

e in two layers, the inner 
notched with’ a saw to 
take the ends of the strap iron. The top 
is made slanting (o overcome the ten- 
dency of the scraper to tip up when in use. 
‘The bottom extends the full length of the 
sides, and the back is left open to facili- 
tate the removal of the dried and hardened 
mud from under the grating 


HOLLOW TILE BED GIVES 
DRY CONCRETE FLOOR 


HERE fs « method that has proved suc- 
cessful in providing a concrete floor 
with a bone-dry surface. Put down a bed 
of cinders or gravel as usual and tamp it 
well; then lay’a solid course of 2- or 3-in, 
hollow tile over the entire surface, and | 
spread the concrete oor slab on top of | 
this, 

‘This system is very suitable for the first 
floors of the new type houses which hav 
only a small basement or none at all 
well as for basements in damp sections, 
For ordinary dwelling house c 


do) to prevent cracking. 
architect's experience with this system in 


'R. ELMER C. BURG lives 
in Hamilton, Ohio, and he 
hhas an eight-year-old son who thinks 
the world of him. 
Not very long ago Mr. Burg had 
a birthday and his son presented 
him with a sample package of Edge- 
worth as a gift. What Mr. Burg 
thought of his gift you can judge 
from his letter. 


“Gentlemen: 
jegarding the sample of Edgeworth 
‘Smoking Tobacco that you mailed to 
me, I wish to thank you for your kind- 


and since have purchased more. 


“My eight-year-old son clipped your 
coupon and gave me the tobacco on my 
birthday. He said that after he read the 
advertisement he thought I would like 
to smoke a tobacco that was as good as 
you described Edgeworth to be. 

“Well, he certainly hit the nail on the 


The sere of Eder are 
Pe ane is eo ed 
Biogen dv fe 
Sema” Elects Renata 

worth Plug. Slice. by 

a 


Virginia. Pocket Sie Tin, 15° 
Hilfpound Tes, 750, Pound 
Hamidor Tiny rs. Also 
packed in Vacuum Tins in 
ound and hallpound size. 


—— CLIP COUPON 


LARUS 6 BRO. CO., 100 S. 22d St. 
Richmond, Va. 


head. And you are to he congratulated 
‘on an advertisement that would attract 
the attention of an eight-year-old boy 
who has theinterestsof his Dad at heart,” 


Tt was nice of Mr. Burg to say that 
he thought our advertisement was 
good. And we're especially glad that 
he liked our tobacco, 

If you area pipe smoker and don’t 
know Edgeworth, we wish that you 
would try it, We're pretty sure you'll 
like it too, Men who have smoked 
Edgeworth for as long as twenty 
yearssay thatit’sacool,slow-burning 
smoke that never bites the tongue. 

You can buy Edgeworth wherever 
tobacco is sold. Or if you will use the 
‘coupon below, we shall be happy to 
send to you one of the free trial 
packages of Edgeworth like the 
one young Master Burg gave to 
his 
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LISTEN TO THE DIXIE SPIRITUAL SINGERS AS THEY SING IN 


THE EDGEWORTH FACTORY, X. 


(C. BLUE NETWORK EVERY THURSDAY EVENING 


10s 


Our BLUEPRINTS 


Valuable 
Christmas Gilts 


frum Inexpensive Materials 
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| ee | 
| SAND-TRAY ENCOURAGES 
CHILDREN TO DRAW 


AS EVERY young child tikes both to 
draw and to play in the sand, this 
shallow sandbox will give many hours of 
pleasure. It makes drawing as enjoyable 
as sketching with a stick on a sandy beach. 

‘The tray is made of wooden strips i 
in. thick and 1 in, wide, nailed together 
‘The bottom may be 14 in, thick wood, 


The drawings are 
tae in the sand 


heavy cardboard, of wall board placed 
smooth side up. Paint ¢ of the box 
light blue, and the upper surface of the 
bottom a dull black, oF cover it with black 
paper or cardboard. A 5-in, piece 
In, diameter white pine, tapered a 
| end, serves as a drawing stylus or pencil 
A few taps on the side of the tray will 
| erase the picture, or the sand can be 
| smoothed over with a scraper cut from 
cardboard or thin metal—D. W, C 


HOLDER PREVENTS BABY 
FROM LOSING BOTTLE 


| GMALL babies have a habit of losing 

‘S heir bottles and’ therefore ‘have. to 
| be watched constantly. A mother ean save 
| this time and effort by: making use 
| bottle holder like that ilustrated. A 


tra tea 


in, strap of sufficient len 
the baby’s crib 
and B are riveted 


h to reach across | 
ed, and snaps A 
ach end. Snap C 

is placed in a position which will allow | 
the holder to be used with the narrower | 
aby carriage, ‘The bottle holder is a sec~ 

tion of automobile inner tube, split and | 


doubled over to fit the bottle snugly and 
riveted at both edges. Two slits are cut 
to allow the strap to be inserted through 
| the holder. The holder then can be slid 


along the strap—FLovp Farestax; 
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& Two leadi 
ine to bn 
ng tool value in years! Two strong, 
modern useful household tools, hand 
somely boxed, at a special p 
ink of it! A tool bargain never 
before equalled! 


= Millers Falls 


crew Driver. 


A-inch R 
he lade is 
y screw driver ste 
dened and tempered. 

1 operates for 
or left turning or for rig 
driver. A well shaped and 
ished tool. 


odell-Pratt Automatic 
With moulded Bakelite 
eight sizes of finel 


ple and handy tool for drilling in 
wood, plaster, wall board, ¢ 
correc ill point in chuck, 
swift pushes and the hole is made, 


An ideal gift or bridge prize. 
Here is a tool value tl 


t no house- 
areal 


opportunity! 


® 


MILLERS FALLS 


COMPANY 
GREENFIELD © * MASS. 


ACTUAL SIZE ACTUAL SIZE 


Ask Your Dealer for Yours Today 
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Indoor Model Yacht Racing 


the 


going to do?” burst out Sally 
of the family doffed a streaming slicker 
and parked an equally wet umbrella in 
the hallway, “Those ladies at the ‘Aid 
Society’ wished the ‘grab bag’ on me for 
the church bazaar, and you know what 
that ist Costs lots to run, always nets a 
loss, and is a madhouse for the whole 
time, T'll go insane entirely. I just 
know 1 wil!” 

John looked puzzled, annoyed, and a 
little bit worried. ‘Then'a sly grin’ crossed 


his, face. 
‘Suppose,” ventured he, “the boys and 
I take the job olf your hands? You'll 


boss ‘with nothing to do but look 


‘But—" commented Sally. 

“But me no but’s, young lady. Deal's 
made and job's half done, How about 
supper?" tae 

‘The opening of the bazaar found a large 
booth advertising a yacht race where the 
modest “grab bag” usually stood—shim- 
mering water, brightly painted yachts, 
miniature clubhouses, motorboats, and 
‘other appropriate fittings. The booth was 
presided over by jubilant members of the 
younger set, decked out in yachting ut 
forms of snowy dack and gold braid, 

Every night of the bazaar found a 
crowd of youngsters eager to blow the 
boats across the pond, with scarcely a 
thought of the “grab” ‘or prize going to 
each entry; and before the bazaar was 
‘over many older patrons arrived to 
“match blows” and joke the winner on 
his ability as a “blowhard.” 

‘The staging holding the lake was made 
from rough I by 12 in. boards supported 
‘on sawhorses, with pieces 2 by 6 in. mailed 
along the four sides to form a rough tray 
6 by 6 ft, Miscellancous boards were 
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used to finish out the counters at each 
side, The far shores of the lake were 
rounded by the insertion of pieces of 
cheese box reénforced with small trian- 
ular blocks of wood. 

Five yards of 43 in. wide oilcloth of a 
cheap grade and bright blue color lined 
the bottom of the lake, the two breadths 
being joined with marine glue. The per- 

dicular sides were painted gray to 
simulate a stonework retaining wall. 


Easily built novelty for 
bazaars gives amusement 
to all and brings in a 
steady stream of nickels 


By JACK HAZZARD 


A piece of wall board painted grass 
green and cut to fit the curved walls 
formed a deck to hold the clubhouses. 
Gravel walks and roadways were laid out 
in fine sand while the paint was still wet, 
Cardboard houses, which formerly had 
graced a Christmas tree garden, served as 
the clubhouses when fitted with falsé 
fronts, fenders, floats, and landings, 
Weather -stained dowels, cigar boxes, 
peach baskets, and cheese’ boxes provided 
the materials.’ Small dolls and toy boats 
here and there helped carry out the gen- 
eral effect, Trees along the shore line 
were cut from cardboard and painted, 
while ornamental bushes on the side walls 
‘were made by dyeing pieces of sponge a 
bright green and gluing them in place. 
Four brightly colored bobbers or floats, 
such as used by Hishermen, were equipp 
with flags and lead weights to mark start, 
and finish lines, those at the start being 
only a boat's length from the front of the 
booth and those at the finish being 4 ft, 


te hulls were white pine, two 14 in. 


thick pieces (Continued on page 110) 


co 


THREAD LAID 
Te SHELLAC 


[ead on each side cf a piece of abeet tin. Cott 


Drovide the necessery deck Bteings, 
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SANDPAPERING SURFACE | 
SET INTO BENCH FOR | 
DELICATE WORK 


N THE home workshop there are often 
jobs which require a number of small, 
| fat wooden pieces to be sandpapered. If 

the sandpaper is held in the hand, one is 
Tiable to knock off corners which’ should 
be left sharp. Even in smoothing such 

jeces on the disk sander, too much will 
be removed unless great’ care is taken. 
Such difficulties are eliminated by having 
fa sandpaper surface at the bench like the 
‘one shown: the pieces to be sanded then 
can be held in the hand, 

‘The dimensions depend upon the par- 
ticular requirements of the work to be 
done and the size of the available sand- 
paper. The first step is to cut a hole 


through (or recess in) the top of the 
workbench as at A. If the top is of heavy 
material, one can just mortise out 
pocket; if thin, it will be necessary to | 
saw out a hole and then run cleats 
‘around on the underside to support the 
surface board, 

‘Neat, fit a board B tightly in the open 
ing. ‘To prevent the warping of this 
piece, it is well to glue up a number of 
narrow strips and then dress the piece 
down to the proper thickness. Around 
this piece, cut a border rabbet as at C. 
‘This can be cut out on the circular saw, 
if available, or it can be done with hand 
saw and rabbet plane. ‘Then get out four 
pieces just a trifle smaller in cross section 
than Ue rabbet, as indicated at D. ‘These 
strips are mitered at the comers and 
forced into the rabbet so as to clamp the 
sheet of sandpaper as shown at F. The 
sheet of sandpaper itself must first be pre- 
pared by cutting away the comers as 
indicated at £ and then folding it on the 
dotted lines. ‘The mitered pieces can be 
hheld down with wood screws if desited. 

One of the advantages of a surface o 
this kind is that when sandpaper is not 
needed, it may be taken away, Jeaving the 
bench top lush —Joux E. Hviex. 
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| This Coupon 


Take this 
SAMP 


‘Actual Letters from Men Who 
Sent for Samples 
Read about the Jobs they Did 


Stands the Strain on Wagon @® 


GLUE 


Wheel Spokes 


and try it on anything that you 


‘want to make, or anything that Biol Des ns Sh cree 


comes loose around your home, 
shop, or ofice. You cando apiece 


ead” 


ow" Guniave A: 


Ut Takes Waterproof Glue to Hold 


ee 


ing machines, with water- 


proof CASCO. And ics the sim , 
Plast kind of glae foramateury or | wre ur constant enero 

men touse—just mix | cone Sanvfnin salsa rcnne Cay 
cold water Semad scl tieeedl mage layer 


and proved 


strongest adhe- 
sive koowa. Used for years in bi 
factories of all kinds. Now this 
rceent ofall glue is evallable 
small packages for everybody. 


Anything Glued 
With Casco Stays Glued 
—Permanently 


ASCO by acral es witha 
3,800 pounds per square inch on 
ihard maple(U Government ex. 
Heat, frost.mointure cannot affect 
CASCO. Giueseverything-—wood 
to wood, metal, glass, leather, 
cloth, paper. I's easy now for you 
to do all your odd jobs with the 
same glue that expert craftsmen, 
Cabinetmakers and. carpenters 
find to be the strongest and best 
glee made. Jax put your name 
Sod address On toe coupon and 
fend ie along with ten coats for 
this generous sample. 


Send 


for 
Your SAMPLE 


heing used for each boat. After being 
cut to the deck outlines, the pieces were 
fastened together with double-pointed 
pins, whittled to shape, and then taken 
apart for hollowing the inside. The full 
thickness of the upper piece was allowed 
at the mast step as indicated in the draw- 
ings. When the parts were carefully fas- 
tened together with waterproof glue and 
Painted, the joint was invisible and the 

lls rode uoyantly because of the 
removal of more than three quarters of 
the weight. 

To asstire, stability, and a. straight 
course, a 2 in. deep keel of light tin, 
weighted with small pieces of lead, was 
tached to each hull with small brads 

‘Masts and booms were whittled {rom 
spruce, while the spinnaker booms were 
split from bamboo. Cut-off pins pro- 
vided all necessary deck fittings, 

‘The booms were fastened to the masts 
bby means of small circlets of copper wire 
hent to shape and forced into the boon 
ends before the booms were whittled 10 
their final size, Afterwards the ends were 
ound with thread and then shellacked 


REVOLVING FARM GATE 
PREVENTS ESCAPE OF 
HORSES AND CATTLE 


Beret on the principle of a revolving 
door, the farm gate illustrated allows any: 
‘one 10 pass freely yet keeps horses arid 
cattle from escaping. The posts, which 
are 3 of 4 in, in diameter, are set 4 ft 
6 in. apart, Crosspieces are fastened to 
these at top and bottom with heavy spikes 
and lag screws, but before the top cross- 
piece is set in place, it is notched on one 
side a short distance from each end to 
receive the ends of the uprights. Through 
the center of the same piece a hole large 
‘enough so that a short length of .-in 
pipe will fit in it loosely is bored half- 
through; and a smaller hole (to 
aa driving fit for 34-in. pipe) is bored 
in the bottom crosspiece. For the cen- 
tral upright, a fairly straight section is 
selected and cut about & in. shorter than 
the inside dimension from top to bottom 
of the frame. Holes are bored in both 
ends to take pins made of short lengths 
of 34-in. pipe, the hole being a driving fit 
is Ue, Joy a ose te ban 
nis driven tightly into the-voper 
File, "and the other inte the hole toe 
bottom erosspiece. Approximately 12 in. 
from the bottom of the centerpiece, two 
holes are bored at right angles to ‘each 
other and about 2 in, apart. Two more 
hholes are bored 24 in. from the first 


0 


porreo unis 

INDICATE HOLLOWED 
PORTION 

5 6, 78. 


Sails were cut from nainsook and, being 
very small, did not need to be hemmed. 
Instead, the shape was marked on the 
‘material with pencil and a stripe of shel- 
lac applied with a fine brush along the 
line on both sides of the cloth, When 
this had dried, the sails were cut. The 
shellac prevented raveling. All sails were 
laced to the spars before the masts were 


stepped. 

“The four yachts were painted diter- 
ently, a green one named Shamrock, a 
white one Enterprise, a red one Colum- 
bia, and a blue one dmerica. 

‘Small cap cannons, left over from the 
Fourth of July, did’ the honors at the 
a a ae waath 

corating 1 Proved a sin 
matter, for the bright yacht club fags, 
the limpid water, the gay yachts. the 
model clubhouses. the doll “population, 
andthe anchored, fleets made quite a 
show to begin with. However, white 


Four 4-ft. lengths of 34-in. pipe are driven 
through these holes as shown. When the 


mate is ready for assembly. one or two 
disks of sheet metal having a diameter 
out the same as the hole in the bottom 
of the centerpiece are placed on the end 
of the bottom pin. ‘The centerpiece is 
then set over this pin, and the top cross- 
piece fastened—L. D, Youstavs. 


sod body plan of dhe halls for the yachts. The balls = 
ih. thick pleten, fastened together with waterproot give, bel 


‘whittled fram white pioe, 
ie ted for each "yacht, 


sheeting was tacked around the base of 
the booth, letters of colored cardboard 
spelling “Yacht Race” were pinned on 
and limber battens wrapped in yacht club 
colors were arched overhead and cor 
nected with a common center on the 
wall at the rear by means of long siream- 
cers of alternate colors. A length of new 
hhemp rope made an appropriate border 
for the counter, and pictures of famous 
‘yachts adorned the wall, 

‘The starter, at the left of the booth, 
also acted as clerk and accepted the ent 
fees—five cents a contestant. ‘The jud 
at the right, fied the gun at the finish 
‘and awarded the prizes. 

‘With receipts of twenty cents a race, it 
‘was possible to provide prizes litle bet- 
ter than the ondinary “yrab’” for the 
winner in each race, and the three other 
Contestants received averaye awards 
‘These prizes were purchased wholesale 
from a local novelty store. 


GARTERS YIELD RUBBER 
FEET FOR MODELS 


Neat rubber buttons (0 prevent the 
marring of polished surfaces By: the bases 
of small models, statues, eribhage boards, 
for desk sets may be obtained from di 
carded garters of supporters, ‘They are 
removed from the clasp by shipping their 
shafts with cutting pliers, and one 


attached to each corner of the base with 
a carpet tack or small wood screw. Since 
the rubber is already countersunk, the 
screw or tack heads will be well below the 
surface —W, L, Favror, 


Onsrrxave stains on white (but never 
colored) clothing will aften yield to an 
{nk radicator. Immediately” afterwaris 
wash the spot well with cold water” 
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INSERTING PARTITIONS 
IN AN AQUARIUM 


TT HOSE who own aquariums often wish 

to place some special goldfish or other 

tropical fish in the same tank with ordi- 

| nary fish. "This can be done if the aqua- 

| rium is divided by either of the methods 
illustrated. 

In the first, it is necessary to file two 
slots in the top edge of the aquarium to 
receive a sheet of single-thick window 
glass, Cut the glass slightly tapered to fit 


‘tor To oorrom oF TaN) 


between the sides of the tank snugh 
Jet it come flush with the top of the ia 
‘as some fish can jump over if the pa 
tion is too low. 
Divisions can be i 
J, tom 


STARTING SMALL NUTS 
IN AWKWARD PLACES 
WHERE a bot 
tion that Band 
foreach, it 


nut on it, One eas 
way to accompli 
this in many cases 
is to screw the nut 
for (wo or three 
turns on a similar 
bolt, which then 
canbe used as a 
handle for holding 
the nut while it i 
fing started on the first bolt. This is 
nt on small siove bolts 


fingers—R, G, Stoxt. 


‘ALL home owners know how essential it 
js to mark screens and storm sash plainly 
before they are stored away. My method 
{s to nal on each a metal identifying plate 
(for example, Frost nooat LEFT) made on 
2 machine of the ordinary addressograph, 
type of on a nameplate machine found at 
ost amusement. parks—JosePHt KEACs. 
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Brave men who follow the sea 
warm to the staunch character 
of the friendly ¢ 
Cold critics who 


I5¢ size 


INLY the finest tobaccos could yield 
such fragrance and flavor. Only the happiest success in 
skillful blending could impart such a distinctive character 
to fragrance and flavor as smoker's find in OLD BRIAR. 
Every pipeful calls for more. 


UNITED STATES TOBACCO CO., RICHMOND, VA., U. S. A. 
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THE » » 


Amateur 
GOES ° 


Professional 
with the 


REGAL 


Le Blond 


rary, ensy to operute, 
Wo produce. work 


I for the habit earage 
than, repel shop, or igh mane 
Teeturings and ie tubjected to Le 
Blond precision tests before leay- 


ing the factory. 
Made in five sizes, 10° to 19", amd 
ranges in price from $275.00 to 


$947.00, F. 0. 
payment pian 


Bh. factory. Easy 
you wish 


Delivered compl 
ready to run. Mail the coupon and 
Tarn the details 


ry, 


BLUE P 


RIN TS 


to Help You in Your Home Workshop 


1 ASSIST you in your home work: 
shop, PortLak Sciexce Mostany 
offers large blueprints containing working 
Grawings of a number of well-tested pro 
jects. These prints are the result of a 
pioneer effort begun by this magazine in 
1922 lo provide readers with authoritative 
drawings at a nominal price. This service 
has grown to be by far the greatest of its 
kind. It is conducted solely for your 
benefit, so do not fail to take advantage 
of it at every opportunity 
The blueprints are clearly printed on 
heavy paper 15 by 22 in. In the follow- 
ing list the blueprint numbers are shown, 


ine Models 


Bremen (3-4. fying), 1-99 
Gombieation, 20, 125.006 
Gt 


Furniture 
Simple, 7 23 
‘Modernistic, 100 
aoserniatie, 10. x 


Radio Sets 


‘Amplifer, Thres-Stage, Audio-Pregeney. 42 
PieecTae (Battery Ope 


Skip and Cooch Model 


Baryue, Scenic Hall-Model. 108 2 

‘Clipper Ship tm. 21.022 so 
Clinger. Bakimere (in. 8 3 
Constitution (Old Teonsides"). 57.5859 75 


in italic type, immediately following the 
descriptive title. In ordering it is neces- 
Siry t0 give only these blueprint numbers, 
Where the title is followed by one number 
only, the blueprint is on one sheet and 
can be obtained for 25 cents. Wherever 
there are two numbers, it means that there 
are two sheets in the set, and the price 
is 50 cents, Three numbers indicate that 
the set consists of three sheets and costs 

cents In a few cases, too, there is 
more than one project on a sheet, A cous 
pon is given below far your convenience 
tn ordering, When using the coupon, be 


sure to enter the numbers correctly 

Covered Wagon, 114-107 s 
Destroyer U8. 8. Preston (aiivein: Hall) 

Tae e037 1s 

. Spanil Treawure, 4 wo 

ll), as-0ba 1% 

Tor, 8-88 % 

c Oatley or Felucea, 408. 0 

Reman. Galley” (30: 30109 so 

Soma Maria (tin Hull). 74-7598 3 

18 

Yieke, 2la, Ravin 38 


Toys 
Cockpit with, Conteota, 114 


Bagine, ior 
Joiner, it 
Play Table. Pullman. 23 


barrow, Bivany 


Miscellancous 


| 
25 
4 
4 
4 
28 
ler Stionce Moothiy 
S50 "Peweh Arenas, New Yerk 
Sead we the Uloprat oF Beit, 
inated ua tees 
beac as 
ene 
Rois: § 


sents for each iimaber 
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WIRE STAPLING MACHINE 
MAKES NEAT JOINTS 
IN MODEL WORK 


N ATTACHING gunwales to the hulls 

‘of ship models, it is difficult to hold 
the thin strips in position while being 
shaped, glued, and fastened. For this and 
similar’ work, an ordinary wire stapling 
machine intended for papers may be sed 
to advantage, It will make either tempo- 
rary of permanent joints in any moderately 
oft wood up to! in, in thickness, 

‘The stapler, if used with light pressure 
ft the wire without the danger 
ig the delicate parts that always 


will 
of crac 


exists when bank pins of small brads are 
into thin wood. Moreover, the 
staple with its two points will hold. the 


parts more securely in the desired pos 

If the material is thinner than 5 
the staple will protrude. ‘The points 
he clinched until the giue has set, when 
may be filed or clipped off, oF th 
entire staple may be removed if it is not 
a permanent fastening —W. L. F. 


DISK CUTTING TOOL FOR 
BALSA AND PAPER 


TOR USE on models 1 was. recently 
building, T needed some small. wheels 
of balsa Wood and a number of paper 
disks of various Cutting them by 
hand with a knife or scissors was not s 
| isfactory, so T eut the tip off one of the 
| leas ofa cheap pair of machinist’ dividers 
and soldered a piece of clock spring 10 
the leg as shown. After sharpening the 
end of the spring with file and stone, 1 
d that it cut smooth disks and held 
cdge very well—Jons Rimoway, Jn. 


Prerunes on the walls of houses near busy 
thoroughfares are often shaken out of 
alignment by the continual vibration. "This 
can be prevented by driving a pin or small 
nail into the wall at each side of each pic- 
ture near the bottom —W. C. R. 
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| Just Send in 5 Other 


37 of the 1,000 
Uses for 
PLASTIC WOOD 


Re-seals built-in tubs 
Secures loose tiles 
Repairs damaged toilet seats 


Repairs 
Repairs drainboard cracks 
‘Seals holes around pipes 
Fills rat and mouse holes 
‘Seale cracks in shelving 
Repairs broken balusters 
Repairs linoleum 

Repairs baseboard cracks 
Sealafloor cracks 

Repairs shingled roofs 
Repairs concrete floor cracks 
Fille old screw holes 


Repairs loote tool handles 
Repairs broken screens 


Many Industrial Uses 
Specifications 
Teme SF Tee: ver aa. inch 


Crushing pi 
“eb ofan te. er ct. 


Weight per Cubic Foot 30 Is. 
Absorption, Fresh Water . 20 


‘Absorption, Of Be 

Held uoen small scree 
(White Pine 2100). 19% 

Combosbinit, nerpticn 
‘eharring) Wa tow" 


Uses to get this 
Large Can of 


[THOUT a doubt PLastic Woop 

is one of the greatest discoveries 
of the century. Imagine getting out 
of a can or tube a malleable substance 
that you can mould like putty, that 
hardens into weather-proof, water- 
proof wood ...That’s PLastic Woop! 


With PLastic Woop you can seal 
cracks, hide nicks, correct mistakes, 
cover up signs of wear and tear around 
the house. After it hardens it never 
warps. You can paint, stain or lacquer 
it. You can carve it, turn it in a lathe. 
And it holds nails and screws better 
than most natural woods. 


Piastic Woop has an endless num 
ber of uses, 37 are mentioned here. 
Name just 5 more. Write them down 
on this coupon and mail to us. We'll 
send youa regular size can—any color 
you prefer—of PLasnic Woop free! 
No obligation at all. Also we'll send 
youa big, 48-page book crammed full 
of facts concerning PLAstic Woop— 
which comes in cans and tubes and 
is sold by all paint, hardware and de- 
partment stores in’9 colors. 


FILL IN AND MAIL FOR FREE CAN 
The A. S. BOYLE CO., Dept. 10-PS 
Cincinnati, Ohio 

Here are 5 more uses for PLASTIC WOOD. 
Please send me~free—a regular size can of 
this new kind of wood. 


we ete 


Street & No. = 


Eciy State 


Dont worry 
about this-- 


AMERICAN 
SCREWS 


fA 


ETTING OUT a screw 

whose slot “breaks out” 
under the pressure of your 
serew-driver is worse than dig- 
ging a half broken cork out of 
a narrow necked bottle. 


The slots of American Screws 
are made to stand the twist of 
the strongest wrist. The gim- 
let points are sharp, the threads 
true running. 


Almost a century of experience 
goes into the making of this 
Prcduet,, You ean do any job 
etter with American Screws. 


te 


PROVIDENCE. P.I..U.S.A. 


Put It Together With Screws 


How to Test 


Shellac for Shop Uses 


intifouling and antirusting 


By W. H. HAMMOND 


wsulating and water- 
‘proofing qualities, shellac is too 
valuable a material to the boat 
‘owner and shopman for him to take a 
chance with inferior grades 

Dry flake or ground shellac, complying 
with Government requirements for Grade 
A, makes an ideal ingredient for the boat 
‘owner to use in the standand formulas for 
antifouling and antirusting boat-bottom 
Paints. It is also the best possible base 
for alcoholic’ varnish to use in the shop 
‘on electrical coils and apparatus, 

Poor grades of gum will cake in the 
container when mixed in these formulas 
‘or form a chalky, nonprotective coat on 
the boat surface. “They are also likely to 
cause insulation breakdowns when used 
in the shop by the amateur electrician or 
wireless fan. The simple tests to be de- 
scribed conform to standard practice in 
testing laboratories 

The following formula for antifouling 
paint is the product of long experimenta- 
tion by Navy master painters and chem- 
ists, Tt represents the most effective 
means yet discovered of keeping down 
the growth of barnacles, weeds, and other 
water organisms on boat bottoms. To 
test the suitability of a brand of shellac 
prepare a small lot of the formula in a 
pk. friction top ean, 


Antifouling Paint 


61 grams (2.18 02.) 
280 cc. (8 fld, 02.) 


Shellac, dry, orange 

Alcohol, denatured, 034% 
(Casual strength) 

ine oxide, pure, dry....02 grams (22 02.) 

Indian red, pure, dry... 62 grams (22 Gz) 

Mercurie oxide, pure, dey 28 erams (1D 02.) 

Pine ol Boece. (132 Ad. ue) 


All the materials can be obtained at a 


mixed 


paints 


paint store except the mercuric oxide 
{especially poisonous to marine growth), 
which can be purchased 

Allow the shellac to st 
hol for twenty hours until dissolved before 
adding the other ingredients. Stir vigor 
ously, cover, and shake for five minutes. 
Allow to stand in the can for seven days, 
Then remove the cover and stir with a 
stiff instrument. ‘The paint should be 
easily broken up by gentle stirring to 
form a uniform mixture of good brushing 
‘quality, and it should form a satisfactory 
film when beushed on a copper or wood 
panel. The formation of a hard, gummy 
‘mass is sufficient evidence that the shellac 
is not suitable for use in this formula 

Antirusting paint makes an excellent 
protective coating for iron sheet, steel 
boltheads, and metal fittings that are 
exposed to water and dampness. To test 
a shellac for suitability for use in its prep- 
aration, make up a small lot as before 


Antirusting Paint 
Shellac, dry, orange. ..-.30 grams (1108 02.) 
Alcohol, denatured, 98° 286 ce. (8 fh. 02.) 


Zine dest @ rams (14 a2) 
Zine oxide, American Process, dry 

108 seams (3.8 a) 
$cc, (1 fd. O8.) 


Pine oil 


Mix, stand, and then test in. precisely 
the same way as the antifouling paint, 
If all the ingredients but the shellac are 
pure, the presence of a hard, gummy mass, 
and the formation of an, ansible im 
‘when some of the paint is brushed on a 
metal or wood panel, is proof that the 
shellac is valueless to'the boat owner. 
‘The two commonest impurities in shel- 
lac which affect its quality for general 
shop purposes are sticks and dirt and 
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rosin, Government standards allow no 
more than 134 percent of the former. 
which is a natural impurity; and none of 
the latter, which could be’ present only 
through dishonest adulteration, 

Sticks and dirt in shellac fakes can be 
detected by measuring out about half a 
teaspoonful of the material, placing it in 
a dry glass bottle, adding enough dena- 
tured alcohol, preferably hot, to form a 
thin varnish,’ allowing it, to ‘stand, wntil 
dissolved, and then examining the bottle 
‘against. good light. Grade A. shellac 
should have hardly enough insoluble mat- 
ter to be detected by this test 

‘Rosin, which is a more serious impurity, 
is tested for chemically as follows: Obtain 
4 dime’s worth of a reagent which chem- 
ists call acetic anhydride. This can be 
ought at a drug store, chemical supply 
house oF the laboratory of the local igh 

Place a large pinch of the shellac flakes 
‘and about.& teaspoonful of the acetic 
anhydride in an old cup or dry test tube, 
fand allow to stand for fifteen minutes to 
dissolve, If the acetic anhydride evapo- 
rates, add enough more to keep the solu- 
tion thin, ‘Since the reagent has an offen- 
sive odor, the test should not be conducted 

‘a closed room or in living quarters. 
Place about half a teaspoonful, meas- 
ured roughly, of from 30 to 0 percent 
cold sulphuric acid (oil of vitriol) in an 
‘other test tube or old cup and then add 
to it exactly one drop of the acetic anhy 
ride solution of the shellac, allowing the 
drop to run down the side of the tube, 
If rosin is present in the shellac, a fugi- 
tive violet color will immediately appear 
and then disappear in the acid. This vio- 
let color should not be confused with a 
dirty brown color which slowly forms from 
the action of the acid on the shellac itself 
several seconds after any tint due to rosin 
has disappeared 

‘A shellac that is to be used in varnish 
ing the woodwork of electrical instru 
ments. should make a good appearance. 
‘Therefore it must not be used on the same 
job with the remnants of some other lot 
of shellac without a preliminary careful 
matching of the colors of the two lots 

is matching can be done easily by flow- 
ing a thin solution of each over a glass 
plate and when dry comparing them 
Against a Rood light 


HOW TO CLOSE THE LEGS 
OF OLD COTTER PINS 


NG old split cotter pins, 
it is often dificult to squeeze the legs 
together so that they will enter the hole 
‘An easy way to do this, provided the legs 
are merely separated and not badly bent, 
is to set, one leg vertically on the vise of 
any block of metal and tap the top lightly 
with a hammer. The legs will then close 
Unt they age as tight a ina new cotter 
pin). T. Warkis 
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v=" ACTION! 


Valuable Dealer 
franchises are 
open,writeforde- 
tails before they 
are snapped up. 


When you want to go—GO! Go the ma 
way with never a care for detours, never a 
thought for the road, Just head your Indian 
toward your goal—and go! 


Indians are built to go anywhere . . . they 
come of an illustrious ancestry that served 
faithfully in the shell torn World War battle- 
fields . . . sturdy twin cylindered forebears 
that kept going day and night, in mud and 
rain and blistering heat—in and out of shell 
holes, across fields, through woods—wheree 
ever and whenever the service sent it. 


For Men With Sporting Blood 


Today, in the pursuits of peace—in the 
uniformed services of law and order . .. in 
the ranks of innumerable men with sport 
hlood—Indians are still faithfully serving. 
There’s no sport that packs the thrills of 
motorcycling ... and with a dependable 


Indian they are yours at so little cost... a 
small investment, and less than two cents 
for every mile of wind-blown, sun-tanned 
sporting transportation. 


us 
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amera Shutter Switch 


Plash.dut 


FALECTRIC flash bulbs for 
Photography can be used 
much more effectively if you 

make a simple attachment for your camera 
that sets off the flashlight automatic 
when the shutter is operated. All you 
need is a camera with the proper kind of 
shutter, a few feet of electric lamp cord. 
‘a photoflash lamp reflector with attached 
battery case, and a few screws, bolts, 
solder, and odds and ends 

For a focal plane shutter such as is 

shown above, the switch consists of a 
small piece of spring brass or bronze fas- 
tened to a piece of insulating material 
that is held by one of the shutter plate 
screws. ‘The spring contact is arranged 
so that the small levee which moves back 


when the shutter is released will strike it 


SETS OFF 


Frashtient Bus 


By HERBERT WOOLSEY 


Of course, the tip of this lever must be 


free from paint or any other ci 
aight prevent ood electrical 
Solder one wire of the lamp cord to the 
spring contact, and attach the other to. 
Soldering lug held firmly by one of the 
‘mounting serews onthe shutter pate 
Connect one wire to the threaded metal 
ring at the bottom of the battery case, 
and the other end to the threaded metal 
part of the lamp socket at the top 

For a shutter having a setting lever as 
shown at the left below, arrange a spring 
iass or bronze contact’ so that the 

it midway in its return to the 

m after the shutter has been 

‘One wire from the Mashdamp 

ery is attached 10 this contact, and 

the other (o a. small. clip which ean be 

snapped on any convenient projection of 
the. shutter. 

‘An easy way of mounting the spring 
contact is to attach it to a piece of Wood 
or other insulating material that has been 
fastened securely to a. small spring lip 
or paper clamp. Usually you ean attac 
the clamp to the edge of the shutter sup- 
port. and adjust the contact position by 
‘moving it up or down. The setting lever, 
as it passes, should make good electrical 
contact with the spring, The clamp sup- 
Porting the spring contact can be used as 
the means of attaching the second wire 
to the shutter frame, if desired 

(On such a shutter as that illustrated 
the shutter leaves are at the open position 
when the lever has completed half of its 
return journey. It should contact with 
the brass or bronze strip just. befo 
reaches the midway point, and ma 

almost to the end. 


if that 
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SIMPLE WOODEN GUARD 
MAKES BIG JOINTER 
SAFER TO USE 


AN EFFICIENT safety. guard for a | 


large jointer or hand (“buzz”) plan- 
ing machine can be made easily by any 
experienced woodworker. ‘The de 


illus 
trated has the advantage of providing 
absolute protection both in front of and 
behind the cutter, yet the guard can be 
instantly raised out of the w: 

Note that the front arms A and the back 
ones B differ in size and shape. Both are 


pivoted to the projections on the holder 
C, and the front arms have stop pins to 
rent_them from dropping down too 
Part C is secured to D so that when 
is resting on the planet, C is about 2 


and E with hinges. Part £ is fastened 10 
board F, which in tum is hinged to Gy 
and G is fastened to the end of the plan 
le. A heavy cord oF wire « 

rigged over pulleys and tied to a weight in 
order to pull the guard over the planer 
when it is lowered for use. A small sup- 
port is placed on the side of the planer to 


“Whiskers” looks 


old the end of piece £7 'when the mused is : 
down Janes H Suporrn. into a Graflex! 
S easy to capture the sparkle of an 

eye—with a Graflex—the simply. _ Dokorhy Janvis 


operated camera that takes the — Wohm 
guesswork out of focusing. fac Mids wortat pee in 


In the Graflex, you see, right 
side up, full picture size, every change 
of expression up to the instant of j Satis EXECUTIVES | 


tripping the shutter. 


The CAMERA for Better Pictures 


ci Uses otra 


FOLMER Gi 


Please send copy of booklet 
‘operated camera for super 


concerning the sialy= 
Tite name on margin of this page. 
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Whittled Model of Graceful Flying Boat 


MODEL makers will enjoy building 
this toy Boeing’ flying boat model 
because of its simplicity of design and 
pleasing lines. First whittle the hull from 
Soft pine. Round off the top sections and 
Sandpaper the whole smooth for painting. 
Saw-a slot in the rear end to take the 
vertical tail unit, which is held in place 
with one nail."The horizontal tail is 
Tistened to the vertical unit by means of 
sxnotch and one rivet; and two thin sheet 


metal struts F hold it rigidly in place. 
‘Make the lower wing in one piece ike 
the er; then cut it in two and attach 
each half to the hull with wire studs or 
pins. Thin metal in, wide is used for 
the struts D, the ends being bent and 
tiled for stall nals. ‘The wingtip pon- 
toons are held with brads pire down 
through the wing. \ 
‘The streamlined motor mounting is 
twounted on two gira C and two suis 
Ayana there isa short 
ne = eae, ened to 
the milly of the eoper 
wing. The Grinders ae 
represented by nine $/16 
in, tone, sections of 3/16 
dinate bolt 
thie model will look 
well if painted with the 
following colors; Hull, 
dark’ red; top of hull, 
yellow; both wings and 
struts, buff; vertical fin, 
fed rude, "yellow 
horizontal tail, buif; pon- 
toons el; motor mount 


ler, aluminum ; 
‘windows aluminum, 
—Doxauo W. CLari. 


‘Working drawings for 4 Bocing fying boat model and a photo of one of the ships. which 
Bre used extensively on the Pacifc conat for mall cacrying, patrolling, ned exploring. 
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SEARS, ROEBUCK and CO. 
snentarnane d me 


Announcement 
to every family in the United States 


HIS new General 
‘atalog for Fall and 
Winter is already in the 
hands of most of our cus- 
tomers. From this book 
they are learning a pric: 
message untold before in 
our time. More than this, 
its pages are unfolding a 
story of quality and value 
of which any store would 
be proud. 

And now our great 
new catalog—The Thrift 
Book of a Nation—is 
ready for you. We think 
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it so expresses the new 
stand- 


ard of values 
the new hi 
merchandise at present 
in demand, that we 
would like you to haveit. 

From its 1100 pages, 
offering 48,000 articles, 
you may select everything 
you need in the quiet of 
your own home. Order- 
ing by mail is most con- 
venient. Try it once, if 
you would learn the truly 
modern way of shopping. 


Never in all of their 
existence have Sears, 
Roebuck and Co. 
bought merchandise at 
such favorable price 
Tevels. We know that the 
real value of our goods 
is greatly in excess of 
our selling prices and 
that you will make sub- 
stantial savings on every 
purchase, 


Ask for your copy of this 
hook today. Just fill in and 
mail the coupon to our mail 
order store nearest yor, 


SEND TODAY 


Exclusive Carved Stand for Smokers 


Advantages 


‘Theseare typical of the many exelu- 


sive advan 


convenient 


it ‘tools. Ask your denier 
for a copy, oe write to us for 
tone. Brown & Sharpe Mf 
Gos Providence, H-LsU-S.A- 


Brown & Sharpe 


Tools 
"World's Standard of Accuracy” 


which make Brown 


By WILLIAM C. CLARK 


OST members of the saw and ham- 
‘mer brigade have tried making a 
smoking stand. As a rule the 

‘woodworking part turns out well, but the 

ash tray and other commercial accessories 

tused on the stand never look as if 
really belonged. In the design illustrat 
however, the accessories are incorporat 

in the stand itself 30 that it becomes a 

complete, self-contained unit. ‘The carved 

‘ornamentation is not necessary to produce 

a good looking piece of furniture, provided 

a high-grade cabinet wood is used and 

the finish is of the best. 

“True up the stock and glue together two 
boards 54 by $ by 10 in, to form the upper 
part of the top. Lay out and bore the 
Various openings, using an expansion bit 
for the larger holes. “Complete shaping 
the recesses with gouge and chisel, and 
rive the finishing touches with file and 
sandpaper. A third board of the same size 
fs now glued to the first two. Round the 


comers as illustrated, and drill a tin, 
hhole in the center of the underside to 
receive the tenon of the pedestal. Make 
fan ash tray to ft the largest recess, 

‘The pedestal and base ean be turned on 
any small Perhaps you will prefer 
to follow a design of your own for these 
Barts, but the overall dimension a given 
will make a stand of convenient 

My stand, which i of Back wala, as 
given one coat of flat drying (rubbed 
effect) varnish without using any’ filler. 
Then the stand was rubbed lightly with 
steel wool and the uncarved portions pol- 
ished with a cont of floor wax. 


Mr. Clark has prepared some notes on 
carving the stand Jor those who wish to 
attempt this additional teork, These have 
been incorporated in Home Workshop 
Bulletin No. 8, which will be sent to any 
reader upon receipt of a self-addressed and 
stamped envelope. 


Ingenious ; Perpetual Calendar MAYH EW 


Formed from Cardboard 


By PARKER SNAPP 


1S convenie 
little desk cal- 
| endar, which can 
be made from ¢: 
| board, is “perpetual 
that its adjustable 
ing cards need be re- 
newed ut once every 
two years. 

"The body of the cal- 
endar is built up of four 
layers, all cut to the 
shape’ of the half pat- 
tem shown in. squares 
A the upper left of the 
‘accompanying drawing 
and. then individually 
modified as shown by 
the dotted lines on the template and by 
the small silhouettes at the lower left. 

"The first layer is made from a good 
fade of heavy cover paper grained 
paper ot imitation leather looks best—and 
init are cut two windows, ‘The lower and 
larger: window is framed by @ cut-out 
border upon. which are typed the days of 
the week. Between the frame and the 
window, on the left-hand side, a narrow 
strip of red cellophane is glued to tint the 
| Sunday numerals, 

Layers two and three, of moderately 
heavy cardboard, are glued to the cover 


id the typewi 
pe which 


ener and is jig-sawed from the heavy back 
of a sketch-block or from thin cigar-box 
“Amal eg i cat from the 
cant aie nk et ee 
i GP Sta a Ba ee 
Brame ate re 
ie Serene a 
sine races ev ak Te 
cards and window border are given a coat 
ing, and a rectangle of heavy blotter, 1)4 
Bini anata 


HAT HOLDER FOR 
CLOSET DOOR 


FOR apartment dwellers who 
are forbidden to make notice- 
able holes in doors and woodwork, 
the following method of hanging 
ajar numberof hats. on clot 
would have a decided appeal, 
‘Two. small screw eyes of hooks 
inserted, one on each side of 
the door, s0 that a strong cord 
may’ be stretched between them. 
On’ this ‘cord are strung. about 
half a dozen spring type clothes- 
pins, the ends of which are covered 
with thin rubber tubing, These 
lothespins are used to hold the 
hats, which may be hung up or 
taken down in a jily. Addivonal 
rows of pins may be provided for 
any number of hats. ‘This scheme 
has the advantage that no holes 
are made in the thin panels of the 
door—W. CR. 


A rovoH fiber cloth moistened 
with gasoline will be found an 
excellent cleaner for motor and 
generator commutators. Hold the 
cloth around the revolving com- 
‘mutator, shifting it back and forth 
occasionally—L. B, R. 


the newest. 


nice 


As rigid as a yardstick, as flexi- 
ble as twine—this most’ compact, 
of rules measures straight out, 
around corners. or curves. with 
equal ease. Has so few parts— 
nothing can get out of order, 
Gives accurate, direct inside and 
outside measurements of back 
and front side of any object, 
Weighs only about 3 ounces— 
fits in vest pocket. 


SEE THAT TIP! 


Mayhes’s Patented 
SeAdioting ask 
Tipcite onl) pes 
Citon tip"on See 
‘ale perma 
Cara ad of ae 
te itt nck, "Hie 
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When 


talk switched from 
“Spades to Blades” 


CROSS bridge tables at 

clubs and parties—word 
flashed from man to man, 
“Probak is the ace of double- 
edge blades.” Shock-absorber 
construction and automatic 


manufacture made Probak a | 
better blade. Try it on our | 
guarantee. Getfar bettershaves 
‘or your dealer will refund the 
price—$1 for 10, 50¢ for 5. 


th Races 


P 
BLADES 


| 
OBAK 


Tips on the Use of 
Reénforcing Steel 
for Concrete 


By F, M. BENSON 


NY amateur builders who are 
working with reenforced concrete 
on small jobs, such as founda 

ons for buildings, place the reénforcing 
steel haphazardly. But in this, as in all 
things, there is a right way which should 
be followed. ‘The rules are few and sim 

ple, and when carried out will insure a 

strong and workmanlike job. 

Reenforcing steel is usually placed Jat 
ticelike, with each intersec two bars 


Fig. 1. He 


to carry coll of wie and hold 


tied with wire, Number 14 wire is the 
most convenient to use for most work, 
‘One of the first things to lear is how 
to handle wire and pliers. The steel 
worker carries his wire with him in a coil 
over one shoulder and under the opposite 
arm (Fig. 1). The coil must not be t00 
bulky or it will become tangled, and it 
should be small enough in diameter to fit 
fairly snug under the armpit so that it 
will not be in the way in close quarters. 
The free end of the wire must come 
down over the shoulder, not up from 
tunder the arm. The reason for this is that 
when the wire is cut from a tie, the free 
end tends to spring back to the coil, and 
if it is pointing upwards, the worker is 


| likely to be struck in the’ face. 


Pliers should be 8-in. square-nose with 
ood side cutters. Since they have to be 
tused with one hand, they must not be 
stifl. The little finger is kept between the 
handles to open the pliers. ‘This may seem 

fkward at first, but it soon becomes 
An important qu 


is the kind of 
tie to use. The best is the one known as 
the “butterfly” or “figure eight” (E, 
Fig. 2), which is tied as in the four steps 
marked A to D. It is made by taking the 
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| free end of the wire from the coil on the 
shoulder and looping it around the back 
bar of the two intersecting ones. Bring it 
around to the front, cross it over, and 
loop it around the back bar again. Make 
a half twist in front, cut the wire leading 
to the coil, and tie securely with the 
pliers, pulling out as you twist 

Before cutting the wire to the coil, bend 
it at right angles about 4 in. from the tie. | 
This prevents the loase end from becom- 
ing lost in the coil and also makes it han- 
dier to start the next tie. 

"The “butterfly” tie has the advantages 
of preventing twisting or slipping from 
either direction. These are. important 
because im high places the steel worker | 
must use his completed work as a ladder 
as he goes up, and his own safety depends 
‘upon the strength of his ties. 

‘The square tie (F, Fig. 2) is good, but 
isnot as secure as the butterfly. The plain 
diagonal or loop tie G, which is s0 com- 
monly seen, should never be used. 

In placing reénforcing steel, care should 
be taken that itis at least 4 in. inside the 
concrete forms. On the other hand, it 
should not be buried too deeply. in ‘the 
concrete. ‘The closer it can be kept to 
being 4 in, from the surface at all points, 
the better itis 

‘The openings of the Iatticework ina 
wall should be from 12 to 16 in., depend~ 
ing on the size of the form and the steel 
In laying horizontal latticework near the 
floor of a large foundation or in a cement 
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floor, the openings should be reduced to 
from 4 to 8 in. square. If the surface on 
which the concrete is to be poured is 
softer in some spots than in others, this, 
bottom Iatticework may be called upon 
to bear a heavy strain. 
In cutting reenforcing steel, which usu- 
ally comes in bars 30 ft. long, a pair of 
strong bolt cuttgrs are efficient for sizes 
up to % in, Above that size, the bars 
should be-cut with an acetylene torch. A. 
large number of bars can be laid side by | 
side on supports, the desired lengths 
‘marked on them with soapstone, and then 
| the whole cutting job be completed rapidly’ 
| with a torch. 
It is frequently possible, as in reénforc- 
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Brn resis made wit 
Fille, Why? Because thi lle wil ne shrink? 
Tine of erack to show Where the rep 
wogran Crack Filler does wont 
rungs and leg, foe easter, fills dent, holes, 
nd’ crack, builds up broken comers and 
cl and 
rong. as new. Sawa cuts, smooths 
lke wood. Great for patching plas- 
oFother es. 
Get a big one-pound can tod 
i 
3elis rewed/mteel pail $7.70). And gee Yout 
‘rife a can of Painters Savogran to make her 
‘on painting and heavy cleaning jobs, 
(CAN YOU THINK OF 
What new, practical use can you find for 
Savogran Crack Filler? Write and tellus about 
tical and new you will receive, absolutly 
Sree, % full-sized one-pound can of Savogran 
to make it easy for you to check Your uve 
with those we already now about, we have 
Savogran Crack Filles Mail the coupon today 
for your copy. We willalso send you the handy 
Furiture;" packed full of helpful hints 
slenty of flutrations. Ifyou ever do an occa 
You'll nd this booklce useful, Tes fret Mail 
the coupon today! 
WILL NOT SHRINK! 
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Stare or paint store™only 306 
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‘ANEW USE? 
ie, giving directions, ni uve is prace 
‘Crack Filer. To help you find new uses snd 
brepared a folde listing more than 100 uses for 
Upage bookie, How to Repait and Ref 
Sonal job of painting, building, repairing, ete., 
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| ing tool—W. 


{ing comers, to bend the rods instead of 
cuiting them. When a large number are 
to be bent in the same shape, a bending 
table is convenient. On a strong platform 
made of 2-in. planks, outline the desired 
shape and drive a steel peg in at each 
comer of the pattern. The rods then can 
be laid on the table and bent to shape 
around the pegs. 

For rods up (o 34 in,, a monkey wrench 
can be used to make neat comers around 
the pegs. For larger work, a stronger and 
lower balanced bending iron is necessary 
This can be quickly made at the forge in 
the shape illustrated in Fig. 3, which 
shows a bending table in operation. 

When it is desired to move a bundle of 
steel a short distance, raise one end and 
rive ita fip as though it were a rope, The 
motion will be transferred to the end on 
the ground, and the bundle may be move 


Ing fede unltormly, 


with surprising ease, When carrying long 
steel bars, take short rapid steps, as the 
regularity of ordinary walking transmits a 
rhythm to the bar, and the spring of the 

ids is soon strong enough 10 throw the 
carrier off his feet. 

‘On construction jobs where several 
days’ work is necessary to fill a form, old 
scraps of reénforeing steel from 2 to 4 ft 
in length are useful to bind one day's 
“pour” to the next. They are thrust for 
hhalf their length into the fresh concrete 
and set_at slight angles in various direc- 

ons, The protruding ends are covered 
by the next day's pour and help to make 
a solid tie. Broken and worn out drill 
steel is also useful for this 

Although very little experience is nec- 
essary to become proficient in laying 
reénforcing steel, the diflerence in nea 
ress and strength of the job when com- 
pleted makes the effort well worth while 


TOOL FOR OIL GROOVES 


WHER cating oil grooves in babbitt 
cor brass bearings, the combination 
ouble-end boring and grooving tool illus- 


ror —s 
BORING: FOR GROOVING: 
1A doubeend lathe tool which eaves tase 
."nuchiniog oil grower in bearings, 


trated will be found a timesaver. The 

pointed end of the tool is used for boring, 

while the opposite end serves as a groov- 
Gauiatas. 


Electric Fittings 
‘That Simplify 
Wiring Jobs 


By HAROLD P, STRAND. 


[5 BEEPING his home shipshape, every 
man has to do a certain amount of 
electrical work. If he knows just what 
fittings to obtain for any given job, he can | 
save much time and effort. Some of the 

less familiar but very serviceable devices 
now available for household use will be 
described in this article and another to 
follow. These have been prepared because 
of the interest shown by readers in mate- 
rial of a similar nature previously pub- 
lished (see P. S. M., Mar. '30, p. 120; 
April "30, p, 118: May '30, p. 122; June 
30, p, 107, and Mar, ‘31, p. 122), 


Js there a fuse plug made which con- 
tains more than one fuse and therefore 
will serve in spite of several blow-outs? 


The six-in-one fuse plug shown in Fig. 
1 has six fuse elements, In the case of a 
short circuit with the resultant blowing 
‘of a fuse, the only operation necessary is 
to tue the handle on the plug one notch, 
and a new fuse is immediately connected 
in the circuit, They are made in differ- 
ent ratings and fit in any screw type cut- 
ut block, 


Can flush receptacles be obtained that | 
‘are tess conspicuous for particular instal- 
lations than the common round-front type? 


Yes, the newest receptacles will it in a 
regular toggle switch plate opening and 


are used with 1 With their 
very neat combinations are possible such 
as the one illustrated in Fig. 2, which is 
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How can the nuisance of fuses be elimi- | 
nated in submains—for example, in meter | 
cabinets where fuse often @ delay 

hen they blow at a critica 


Meter cabinets 


cuit breakers 10 pro- 
tect the circuits. in- 
stead of fuses, When 
an overload or short 
circuit does occur, the 
breaker is tripped to 
a neutral position, 
shutting off the serv 
ice. To reset, it is 
only necessary to 
| Press the handle on 
| the front of the eabi 
| net to the “off” posi- 
tion, then quickly up- 
wards to the “on” point, This saves the 
time required to hunt for the blown fuse 
| and to obtain a suitable spare good fuse 
plug. 


DIRECT-TO-YOU ‘utomee” 


ERE'S tremendous strongih 
ino thie ,° 
rench—hook jaw, Wousing, hee 
diese ea with 


| Is there a method of hanging fixtures thet 

allows them to be removed ind changed 
to other locations without soldering and 
‘taping joints or other such work? 


| Fittings of the type shown in Fig. 4 are 
Portable in a sense, yet strictly dependable 
and safe. The receptacle is attached to the 
| outlet box, and the fixture has a two-prong 
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This swift and para bicycle can be yours. 
‘We need a boy in your neighborhood to de- 
liver the American Magazine, Woman's 
Home Companion and Collier's, The Na- 
tional Weekly, to regular customers. Hun- 
dreds of boys are getting bicycles like this 
one, and also cash commissions and other 
big prizes. You can easily do it, too. 
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plug to suit, In the case of ceiling fix- 
tures, the weight is carried by a hook that 
is a part of the receptacle, but the fixture 
canopy conceals these from view. 


What is the easiest method of electrifying 
4 bottle or a small-necked vase? 


By the use of a ready-made assembly 
such as illustrated in Fig. 5, It has a 

rubber ring on the upperside 
| which is pressed into the opening of the 


5, A lamp socket w 


vase; then by tuming the socket to the 
right, a brass ring on the extreme bottom 
is brought up tightly against the rubber, | 


compressing it until it fits firmly in the 
Whet is the most modern way to install 


@ transformer for ringing doorbells? 


Ling now available is a 
bell transformer made integral with a steel 
cabinet that houses a cut-out block in 
which ampere fuses are inserted (Fig, 
6). This places the transformer in a safe 
‘mounting away from the woodwork and 
minimizes the danger of fire. | 


Sree cab 
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block, 


MIXING COLORED DOPE 
FOR MODEL PLANES 


LL model builders now use colored | 
diope for finishing their model air- 
planes, but it is expensive and sometimes 
Sificult to obtain. Aniline dye of the 
desired color, however, can be bought at 
| drug and paint stores. ‘As an ounce colors | 
bout four gallons, only’ a few drams are 
needed. This is added to nitrate dope | 
thinner or acetone, which can be bought | 
in any drug store or model supply shop. | 
An ounce bottle will hold all that is neces- 
sary’ of each color to Keep on hand for 
trdinary use, A toothpick will be found | 
useful in adding the dye to the thinner. In | 
this way light and dark shades of the same | 
color can be easily prepared to suit specific 
needs —Eowin  HastiL70N, 
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By R. L. GRAVES 


igarette boxes in which the ciga- 
delivered singly in 

ever a container exactly like 

Tt has two unusual 
features, When the drawer or slide is 
opened, cigarettes from four separate com- 
partments are brought into view simul 
taneously, so that your guests may choose 
the brand they prefer, Furthermore, the 
action is positive. Every time the slide 
fs pulled open, four cigarettes appear 
without fail, This is because the slanting 
floors of the hopperlike compartments are 
pivoted in such a way that the motion of 
the slide automatically shakes the cigas 
rettes down toward the trough. 

The construction of the box is very 
simple, and the materials need not cost 
more than twenty-five cents, [used 
thick mahogany, which is one of the 
‘st woods for the purp 
In making the front and the back of the 
box, saw three grooves to receive the par- 
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wo tbe or mana 
soaeica met the cert 


When 3 
and tops are the partitions int 
place and glue the box toget 
part is cut off later to form 

A slot must be cut the 
drawer or slide as shown, a 

to bore holes 

the positions indicated tof 
make it easier to get one’s fingers in to 
lift out the cigarettes. At the back of the 
slide, four sm 
time’ the slide is opened these give the 
pivoted and slanting bottom pieces a jar 
to shake down the cigarettes so that they 
will fill the slot 

‘When the bottom is in place, saw off the 
top section of the box to form the lid and 
fasten it with (wo small hinges at the 
back. The four sl pieces are 


I blocks are added; each 
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a coat of paste wood filler and two coats 
of varnish. Let each coat dry three or four 
days and rub the surface smooth with oil 
‘and pumice stone. 

If desired, the top may be inlaid 
carved, of ornamented with a transfer or 


2 colored print. 
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JIG-SAWED CAT'S HEAD 
SUPPORTS TIE RACK 


THIS Hie sack is a pleasing novelty 
hat has various uses. A man would 
hang his neckties on it, and a girl might 
use it to hold a gay scarf or some other 
bit of apparel 

To make the pattern, draw a rec 
6 by 8 in, and ma 
then draw the lines of the patterns through 
the squares as shown and cut out the pat- 
terns. ‘Trace around the cat's he 
piece of 5 i 
fing. on & thinner beard of hard, tough 
wood or, better stil, a scrap of plywood 
OF pressed wood composition board 

After sawing out the two pieces and 

ta screw eye in the 

head for a hanger and 


Jin to hold the ring 
Transfer the markings of the cat's face 
from the patter to the wooden shape with 
the aid of carbon paper. Enamel the head 
‘of the cat black, its 
ves and whiskers 
‘white,and its mouth, 
the ribbon. and the 
ring red. The screw 
eye and book also 
can be enameled 
black—H. F. S. 


‘The completed rack and patterns of 
pars: Each of the equates fepresen 
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WAR ON DISEASE 
(Continued from pase 10) 


filterates, and made the visible bacteria 
change back to their invisible form by plant- 
Ing them in his high-protein medium. Dr. 
Kendall believes it possible that all disease 
germs lead this kind of "double life,” depend 
ing on what sort of diet they feed on 

‘The experimenter watched the germs as 
they changed from thelr visible to thei invis= 
ible forms. They first lost sharpness of out 
Tine and grew blurred and fuzty under the 
lens of the miscroscope. In the end, nothing 


remained but tiny granules, which passed 
" 


through the fine iter. These little grat 
Inter became full-fledged, visible germs agai 
cilther by growing or by reassembling them 
Selves, 

In the past, certain puzzling granales have 
been found in the spinal fuld ef patients in 
the early stages of certain diseases, These, 


Tt now ‘appears, may be the hali-changed 
xerms in the process of becoming invisible, 
For use in future experiments, Dr. Kendall 
perfected anew, refined’ form of his 
nediutn,” prepared {rom highly purified, 
(allie proteins 


THILE Kendall's findings, according 
expert. medical opinion, probably” wil 
fork radical changes in the future treatment 
‘Of a number of diseases, the earlier discovery 
fof bacteriophage already: bas hal ata 
teaching effect on medical practice, It hax 
freed medical men from the helplessness with 
Which they” formerly” approached infections 
Tn the light of Kendall's discoveries, there 
remains little doubt that these tiny” ‘canal 
bas, so destructive to their brothers but 
harmless so far ay man is concerned. will 
| prove the physician's most powerful allies, 
Tn Senegal, French West Africa, phage was 
seven a trial recently against bubonic plague 


terrible. disease 
‘Among these suilerets, we are told, the mo 
tality, by anyother: methods 

would have been one hundred 
When bacteriophage was brought. int 


the 
Tield, the number of eres effected were in 
the proportion of fiteen to twenty-one 
‘Under the direction of the Onwaldo Cruz 
Institute of the Brazilian government, ducing 
the last few years, 10,000 cases of dysentery 


have been treated by bacteriophagy. Out of 
all these only two failures have been reported. 


ACTERIOPHAGY was tried for the first 
time in a cholera epidemic in the Pun- 


jab, India, not long ago, with striking suc 
‘est, Cader all previous methods of treating 
this Asiatic seourge, the mortality ram from 


sisty to eighty percent. But when phage was 
tried, fatalities dropped to as low as eight 
and. one-tenth percent! 

"The discovery of bacteriophage has solved 
the ancient riddle of the Ganges River in 
India. By the Brahman temples at Benares, 
thousands of natives "bathe daily in the 
sacred ‘Veta few miles upstream 
from their bathing hats at the temple steps 
the river is unbelievably filthy. since it 
receives the drainage from 2 densely populs 
ted land that for centuries has ki 
sewage system but the slugsish 

Tt would be almost certain death to bathe 
in many parts of the Ganges. Stil, for 
hhundreds of years, millions of natives have 
washed in it, protected {rom infection as we 
now know, not by their own strange god: 
but by bacteriophage that devour the dicea 

Let us watch the phaze at work. Si 
Wwe can't see it by any scientific means. let's 


suppose ourselves (Continued on page 130, 


© Theva 


i] Want a 


| Steady Work. 


tverinement signed the appreml af POPULAR SCHDNCE INGTTUTE OF STAMDARDS...See page 


New Motor-Driven 
Woodworking Tools 


Everything for the modern woodworker—profes: 
sional, spare-time, or hobbyist—is illustrated and 
in this big 1932 Delta Catalog. A com 

plete line of improved motor-driven jolnters,ci- 
is) hand sams, ws, woodturning. 


ow, available at astonish 
Tmokcrte 1982 price leven” 


Fil Bat the coupon below 
wep aY 


DELTA Tools Save 
‘Time, Money, Labor 


mare 
DELTA “QUALITY” 
Pays in the End 
istic eee 
Raia anh 


ind) GENUINE. REPICIENY, Inven- 
{igus for yoursekt=-NOW! 


10-DAY TRIAL 
EAS K) Cerin 


Mail cou; 
FREE 


SU td 


X definite program for getting head financially will be found on 
page four of this 


Steady Job? 
RAILWAY POSTAL CLERKS 
MAIL CARRIERS 


$1700 to $3400 Year— 
MEN—BOYS, 17 UP >*°'h2 280°" 


Ne LayoWs. Paid Vacations 


Be, nop 


att aeare Seer, 


‘The Ancient Herdsman With 
His Flock Gave Us Our Word 


Congregation | 


Rakin 


fs ea cn tec 

eee taas 

Silhattgen Pieced pt crenerie 

hen prensa ae 
Tn th 


aire Beaty 
per tr ton eal 
‘er It At Your Bookstore 


maven eee 
G. & C. MERRIAM CO., Springfield, Mass. 


I 
1&2, Merriam C., Sorat, Mas. 1 
sur 


| CANNIBAL GERMS NOW WAR ON DISEASE 


(Continued 


Z | equipped with eves far stronger than the 
| most powerful microscopes, eyes to which a 
grain of dust seems as large as a baseball, 
Now let us watch carefully while the phage 
Attacks, say, a staphylococcus eerm, the kind 
that makes all the trouble in infected wounds, 
‘carbuncles, and boils. This germ, resembling 
8 bunch of grapes, consists of a’ number af 
| globular germ cells nestled together. "The 
| cluster, though, is infinitely smaller than a 
bunch’ of grapes; in fact, a grain. of dust 
‘might be covered with hundreds of them. 


our magnified eyesight we see the phage 
allach itelf to a germ and disappear within 
it, “Once inside it begins to eat, making more 


immediately” fills wit 
the phage eats it multiplies, 
‘eating and multiplying, until 
left of the germ but a hollow shel filled 
phage corpuscles, “Then the ‘germ's shel 

unt, liberating thousands of new phage, all, 
ready to carry on their life work against the 
‘enemies of man. 


THE sting procs which you have just 
watched & not tearing. ith teeth afd 
jaws. Itis rather an “eating” like that, 

ty some acids when they are brought into 
contact with certain materials 

‘Now let us go into a laboratory and sce 
how’ this powerful new. weapon against dix 
fase ordinarily 4 bandied. by medical men, 
New methods probably will be developed as 
‘result of De- Kendall's work. We see & 
fan partly fil each ove ‘of @ number of 
test tubes with an amber colored uid 
Holding “his "tubes up against the Tight be 
shows us that the liquid” i transparent, 
explaining as be does s0 that i fa culture 
foedium, a. broth made of animal hearts 
Into each tube, oF culture, he puts samples of 
Incteria taken from a. "patient" on "whom 
tacteriophagy is to be: practiced. “Then he 
hoses the clturey telling us that he must 
fet'them stand for several Bours, 

‘When we return to the laboratory, we find 
the hactcriologst holding his cultures up to 
the light, one by ope, "We see that the cul 
ture medium, formerly transparent, is now 
‘Opaque. In eply to our question, he says: 

hen the medium gets cloudy like thi i 

that Whe germs are 


e120) 


put into cach of the other test tubes that | 
Contain still active germs, After standing for 
Several hours it is noticed that these also 
hhave become sterile, After this the cultures, 
fare strained through a Berkefeld filter, This 
is an oddslooking glass bottle with a narrow 
feck, into which is fixed a porcelain “candle.” 
‘The cultures are strained through this into 
1 tube in the bottle, 

It is explained that this filtering is a pre- 
caution, taken to remove any germ that 
may have escaped the phage, 


PLAGUE of locusts near Sauterelles, Mex 
‘co, in 1909 Jed to the discovery of bac- 
teriophage. All human, methods failed to 
check the ravenous horde of buzzing insects 
that were wasting the countryside, AU last | 
patore having sent the dreaded visation, 
beret t destroy | 
te oti tant te msc were begin 
ring to fall dead in great numbers, 
dently some strange disease had killed them; 
bout what was it? Scientists went to work 
fon the dead insects dissecting and examining. 
them: 

Taking samples of the bacteria found in 
the ‘bodies of the locusts, they bred them 
Jn laboratory cultures for study and. experi- 
ment.” Cultures of the disease which “had 
Killed the Sautereles locusts. were sent to 
other regions 


disease, ‘Then the captives were berated, t0 
fly away and rejoin their comrades, 

‘Soon the Sauterelles conditions repeated. 
themselves. The foreign locusts began to 
die in great_ numbers and the plague wa 
shortly a thing of the past, 

Not, long after this discovery, research 
work in connection with it took a new turn, 
Ita parasite could. be found that would 
estroy germs of disease in locusts, why 
‘oulda't ‘one be found that would do the 
same thing for man's illnewes? It was this 
Question that 'Herelle finally answered in 
np. Mr medal wor was ot soe 


‘Test tubes and microscopes were unlimbered | 
fon a world-wide front as a new drive against 
Infection and. disease bes 

taken | 


the shape of a bunt for new and diferent 
Phage, ‘Since the firt ones were dacovered 
En tacteria taken from the digestive tracta of 
sick locusts, it was apparent that the amaz- 
ing ie pirate bred In ith. 80 bh: 
fertilized "ground, "sewers, luted 
Sires Rt the Ganger betaaa the Hunting 
frrounds for the new and friendly Hite organe, 
finn. ‘The sewers of Paris; incidentally have™ 
been found to. supply the best strains of 

Hound ak Wark ot oy 
owever, may be superseded by Dr. Ken 
dalle new discoveries: 


HE method of extracting these invisible 
growths from their natural surroundings 
1 simiay to the application of, them to the 
care of human discass,Stmples of seware | 
fare drawn up and st successively 
through diferent filters, The last step. in 
this process is a porcelain candle, from which 
the sewage sample emerges as a clear color- 
es hid, A few drops of this are then put 
into 2 erm culture, which is then carefully 
watched. Ii it does not become sterile, 
Encterclovsts know they "are on the wrong 
ftrack—there are no phage in the sewage 
sample they just tried, | 
‘When a germ culture, finally becomes 
sterile as the result of application of filtrate 
from sewage samples, am almost unlimited 
supply of phage is at hand, 
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near London. At that time, the greatest test 
pilot in England in my’ opinion was Fred 
Raynham. “His narrow eseapes would fil 2 
book. One of them gave me the first rule 1 
always observe in the testing of all new 
‘machines, 

Raynham was up in a twin-engined Avro 
bomber at Brooklands, in the spring of 1914 
‘High in the air, he closed the throttles to 
slide down for a landing. Instantly the tail 
{ropped, the nose reared skyward. He slapped 
fon the engines again, just in time to prevent 
4 stal, Halla dozen’ times, the same thing 
happened. ‘The ship hadn't been weighed 
for balance and had taken off tail-heavy. 
‘When the enines were wide open. the gale 
from the propeller gave sufficient lift to’ the 
clevators to hold the craft Ievel, But as 
Soon as the blades slowed down, the tail of 
the plane sank 

In this particular machine, the pilot sat 
far at the nose of the fuselage; the observer 
back behind the wings... The two tractor 
propellers were set close together, their 
tering cites almost touching the narrow top 
of the dragon-fly body. Later, measurements 
showed that these deadly disks whitled so 
close together that less than three Inches 
tlearance on ether side would be given a 
man crawling along the fuselage top. And 
the tip of spinning propeller will shear 
through the body” of & man as cleanly as a 
razor cuts & cotton thread. 


HE observer, watching. from the rear 

‘cockpit, realized “this, He_also under~ 
vod why Raynham couldn't go down. 
Pulling himself out of his cockpit, this unsung 
hero ‘of the air clung batlike to the upper 
surface of the fuselage while the big ship 
rushed at top speed through the sky. An 
finch at atime, he dragged himself toward 
the tiny” “tunnel” between those whirling 
Iknives. Flattened tothe canvas, he edged 
between, praying the rocking ship wouldn't 
urchin’ a gust oF down current. When he 
dropped into the forward cockpit beside 
Raynham, his weight balanced the plane 
and permitted a landing. 

Raynham described tome his feelings at 
the time and ever since, T have never hopped 
off for a test Might without weighing a ship 
to be sure it is properly balanced. 

This Is comparatively easy. The two 
landing wheels and the tail skid are placed on, 
scales.” The readings of these instruments, 
taking into account. their distance [rom the 
center of lift of the main wings, on which the 
plane is balanced ike a seesaw while in 
Hight, shows whether the ship is properly 
balanced. Once, T weighed up a very light 
pursuit plane in this way. A mistake had been 
‘made in construction and it was 100 pounds 
{ail-heavy. IT had taken the plane into 
the air, T would have been piloting ying 
dynamite 
| Besides weighing up a new ship, T observe 

fa number of other rules. "First, I climb into 

the cockpit and make sure the controls are 
working properly 


the pilot failed to “wage” his stick before 
the test flicht. Had he done so he would 
have found: that “the allerons had "been, 
hhooked ‘up backward. In another case, a 
Ihuge  air-liner was washed out. in New 
Jersey-on. its first test Might. A. careless 
imcchanic had attached the elevator control 
wires in reverse and the pilot hadn't noticed 
Te until he tried to take Off 

Another thing T do is adjust the controls 
until there is no friction oF play. Not one 
plane in bundred has the controls in per~ 
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MY 10,000 FLIGHTS IN UNTRIED AIRPLANES 


fect adjustment. When I recently made 
tests of the huge Curtiss “Condor” at St. 
Louis, Mo., altered the rudder several times 
bya method I devised and have used for 
several years. To save expense, 1 rizged up 
a plywood box which I bolted to the rud- 
er in diflerent (positions, one time adding 
area to the balancing surface ahead of the 
point where the rudder was pivoted, and 
Bean to the rudder itself 

Each time T would hop off and ly the 
plane, noting how it steered Whea T found 
the best adjustment, a new control surface 
having the same ratio of balance area 
rudder area was constructed. This saved 
the expense of building a whole series of 
new ‘rudders in order’ to discover Which 
woud give the best results 


EFORE 1 even start the engines on a 
testing Job, I may spend houry sitting 

jn ahe cockpit, "Igo over the instruments, 
fet familiar with my surroundings, practice 
Just what I will do in every. emergency 1 
may meet in the air. I cut the switch and 
shut off the gasoline a hundred times, until 
the movements become subconscious.” Such 
practice has paid for itself a dozen times 

For instance, not long after the war, T 
took. off on a test flight from a. small 
English field in a de Havilland bomber with 
twin Liberty engines. At the right of the 
pilot's seat, five fuel pipe lines met, with 
Bopeocs that et the pbt regulate the fuel 

Four hundred feet in the air, just over the 
edge Of the field, one of these  stopcocks 
bbroke off, A one-inch jet of high-test gas- 
‘line shot irom the end of the broken pipe, 
Tn an instant, the oor of the cockpit 
swirled with explosive fuel. The slightest 
Spark would have made the ship a roaring 
Turnace 

Choking in the fumes and half-blinded by 
spray on my gogsles, T instinctively. found 
the switch and cut the roaring engines, 1 
had just sufficient height to. swing ina 
half-cirele, push the landing wheels through 
the bordering hedge, and sit down in the 
field. Twenty feet less height would have 
spelled a certain crash 

‘That narrow squeak emphasizes another 
rule T since have followed: Have a. big 
field for a test Might. Then if the unex- 
pected happens, there is plenty of room in 
Which to maneuver 

One ship T tested turned into a mechanical 
bbroncho. high in the air, It Thad. not 
hada. big field to land in, I would have 
washed it out, in getting down. The ele- 
ator, flaps had ‘balancing areas which 
‘extended ahead of the point where the ele- 
ator pivoted. Their purpose was to make 
the controls easy to operate. In this plane 
too ‘mich area had een allowed for’ this 
parpose. 


3 LONG as the engine raced at full 
‘rottle, the slipstream from the pro 
pallet, which pasted. over the clevator sur~ 
face but not over the balancing tips, gave 
the elevator more power per square foot than 
Valancing tips. But as soon as T throt- 
led down at the top of my climb, the stick 
jerked out of my" hand. The ‘balancing 
Surfaces, out of proportion, rocked the ele- 
vator up and down. The’ ship reared and 
plunged’ in the sky. T shoved open the 
{hrottle. “The plane flew smoothly again. 
[was bewildered. ‘The only thing I could 
ddo was to land with the motor on and trust 
to Tock when T cut i 
Only three or four inches up, T skimmed 
the field going 120 (Cantinurd om page 1 
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Dissatisfied with your job? Not 
making enough money? ‘Then 
let me show you how to prepare 
{for a real job and how. to make 
real money—inELECTRICITY, 
| the great money-making field! 
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of their living expenses throughppart-Cimo 
Wwork we get them. Get all the 


Coyne Is 32 Years Old 


ht here in Chi- 


sents nothing to 
te, JUST MAIL THE COUPON 
BELOW FOR A FREE COPY of MY BIG 
ELECTRICAL BOOK, telling all about 
jobs... salaries... ies. Thisdoes 


tonits 
‘not objigate you. Just mail the coupon! 


1. ©. LEWIS, President 
I Coyne Electrical School, Dept. 71-73 
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Electric 
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"| plane quickly on landing. 


(Continued fr 


miles an hour. Then I cut the gun. The 
plane bounced all over the field. A tire blew 
ut.” The ship slewed into a ground loop 
and stopped in a cloud of dust, only slightly 
damaged. Only a big field made a landing 
like that possible. 

‘The longest time I ever spent om a test job 
‘was on a large triplane bomber in which two 
‘S00-horsepower motors, housed in an engine 

the cabin, drove four propellers out 
fon the wings through gears. Running these 
fears in the flexible structure of an airplane 
(was a very diferent thing {rom running them 
in the engineering shop, and gear trouble was 

Iways cropping up. It was two and a half 
Seats before tests, were completed, 

“The shortest time I ever spent on a test 
job was in trying out the world’s usliest 
plane. It-was named “The Ape" A high 
trasshopperlikxe landing gear permitted rough 
landings and variable wings xod tail allawed 
| thousand and one experiments to be made 
with the queer “flying laboratory,” which 
was designed for researches by the Royal 
Flying Corps. All T was required to do was 
two eet it olf the ground, 


UT probably the queerest machine 1 ever 
tested was a strange “cube lit” biplane 
A rich enthusiast designed it to revolutionize 
flying. “As engineers know, there fa limit to 
the size of big planes. A® they grow larger, 
the wing surface advances as a square while 
the increased weight advances as 2 cube. So 
the ratio of weight to wing surface is inereas- 
ingly greater the larger the plane t built. On. 
the other hand, dirsibles advance in lifting 
Volume as a cube and in head resistance 
a square, so they become more efficient 
they’ erow in size 
“This designer maintained he had found a 
way to build large wings 40 their increase in 


litle power hept pace with their crease 
in weight: AM he Bad done was. decreae 
weight by. leaving out bracing. struts and 


lng Ns wing tips perdlouly thin, In 

i, these tips Happed and fluttered, 
ready’ 10 fold up im the fist bard gust. When 
Thtew the plane, T heaved a sigh of rebel 
when I got down alive. 

Fortunately, before I made that flisht 7 
waited for a perfectly’ calm day. Tha 
‘Another of my rules that has paid rich i 
Sends. 1 never go up ona first fight in a 
Strange ship in gusty. weather. Only once 
hhave I broken this rule. That was in an 
emergency ia 1919 and afterward 1 wished 
Thad’ 

A’ big twin-motored distance plane had 
been built for me to fly the Atlantic non 
stop ina race with Harry Hawker and 
Capt, John Aleock, the fist man to achieve 
the honor’ in. heavier-than-air machine 
Both their planes were already in Newiound- 
land. when’ my machine was finished. Time 
was precious, “A mean cros-wind was 
blowing at the Norwich field, but we decided 
to go ahead with the tests. I had just leit 
the ground sehen the wpreind motor cut out 
‘The other engine, combined with the wind, 
pel the ip around tele 1 cou Jeo 

ick the throttle. There was no time to 
straighten out. The plane crashed, wiping 
‘out the landing gear, wrecking the lower 
‘wing, and destroying ‘my chances of being 
the Bist airplane pilot to bridge the Atlantic 
ina single hop. 


OMETIMES testing a new fitting is more 

daneerous than tying out, 2 whole new 

| plane. “I remember once an inventor bit 

| tme'to test an “air brake” to slow down a 
Htwas a fap that 

popped above the main wing like a jack-in- 


MY 10,000 FLIGHTS IN UNTRIED AIRPLANES 


the-box when T pulled a lever in the cock= 
pit. “The sudden added resistance slowed 
‘down the plane close to the danger point, 
‘The idea sounded allright, but Twas 
skeptical. 1 climbed to 10,000 feet before T 
pulled ‘the release lever. Ina flash I was 
hurled forward against the double safety 
strap T always wear in testing planes, The 
ship dropped like a stone, T have no idea 
hhow far we fell before I found the lever and 
pulled the flap inside, It had worked too 
Well. As you know, the upper surface of 
wing contributes two thirds of the It and 
the under surface one third. ‘This. is the 
result of air currents forming a partial vac~ 
tuum above by the wing curve, The Bap had 
disturbed these lifting. currents as well as 
formed sudden added resistance. it had 
popped out near the ground in landing, the 
Ship'would have dropped tke’ aad! pane 
‘The effect of this flap was exactly 
site ‘that “of the Handley Page wing-slo 
which T tested early in 1922, "These narrow 
ausilary wings in front of the main. sup- 
porting surfaces keep the air currents. going. 
Mteadily over the top of the wings even at 
low speeds. This ‘prevents the pilot_from 
losing control and going into a tall spin that 
may end ina crash, 


5.1 ook hack on my filteen years of test 
‘ying T think one of the biggest scares 

in all’ my experiences was over somethi 
that never happened. oe 
Twa testing the "Awana," a giant troop: 
shipe after the war. Thi folding-winged 
Twowster could carry more than twenty 
folders at'a lad. "On'the wat ight, we 
Placed 120-pourd bars of lead in the cabin 
{o "represent the men, and ope bar in the 
lots compartment to take the place of the 
‘Gn the lst test, a speed run, the 


Going. two miles a 
minute, we heard a terrific crash ‘behind us 
We though the mai wing spar had broken, 
cut everything. Rach breath, 1 expected 
the wings to crumple and hurl us to the 
ind.” We were in a cold sweat when the 
ls touched and we were safe. ‘The 
{nstant the plane stopped rolling, we piled 
‘out, oing over the wings, fuselage, and 
taill ‘Nothing was rong 
We were on the point of ordering the 
ling apart of the wings so we could look 


the sound. ‘The bar in the cockpit had broken 
free and during the speed. trial the vibra 
ion irom the thundering engines: worked it 

ick along the floor. Between the cockpit 
and the cabin there was a fvecinch step. AS 
Wwe raced at full speed, the 120-pound bar 
hhad made the drop to the wooden floor 
hhelow, the sound revezherating in the cabin 
like the crash of a giant timber and naturally 
ssving us a fine scare 


‘TEST pilot, who risks his lfe in untried 

planes," must be prepared for anything. 
‘The surprise may be a false alarm or a des: 
perate cris. In the world of flying men, he 
plays a role replete with thrills and drama, 
Wwhich he has to treat as ordinary mechanical 
happenings. He is using the sky for his 
laboratory in work that plays its part in 
bringing. better planes. 


MORE fae articles on the way Jom this 
‘great fying. man. Watch for them in 
‘arly itswes of Porutan Scursce MONTHLY, 
“Tie Enron, 
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LearntoMOUNT | 
Bird: imals 


DRIVERS BAD 
(Continued from pose 74) 


rights as you 
a dim, 


we. Tt isn't question of 
it who can't read or under- 
Teeyond a tablosd newspaper 
maybe a better and safer driver thaw 
mechanical genius with a whole head full of 
gray matter. The dimcwit may not know 
Tnuch but if he has the right ides about what 
he does know, Iil-drive with him any day. 


LearnatHomebyMail three nisin couey of sede, Cees 
werent ary monet imps ans. | | comes” fist, swelledcheadedness ext, and 


third place foes to those unfortunate people 
with herves and muscles that ‘never Rarned 
Tow to work together people who turn Une 
Wheel the wrong Way er sep om the aces 
frator ‘instead of the brake when: they Bet 
Into’ jam, The fancy" maine Tor that it 
lack of muscular codrdination, but i really 
is an extra severe cane of plain clumsiness 
jest as swell-headednes ft foo. mach devele 
pment of the “ordinary ‘pride. everyone 
Soul he 

Scems 16. me Mee 
Joe again interrupted 


ila iste ol 


ns fs im that class" 
He's clumsy.” 


E'S clumsy only because he hasn't 

driven “very long," Gus ~ replied. 
‘There's nothing the matter with his mus- 
cles and nerves, they just need training. "The 
fellows T-meah are 0 clumay. they won't 
fever learn no matter how long they try. IA 
factories where they have a lot of machinery 
they call the hopelesly clumsy or conceited 
workmen repeaters because they Keep on 
hhaving one accident after another as long ai 
they are on the job. 

“Meckins already has got to the point 
where his foot slams oa the brake without 
bis having to think about it—1 watched him 
the other day" when he was driving out and 
car came around the comer unexpectedly 
And he seems 


the other fellow ‘day he may 
have a smash, but ither be 

bbe one 

eur do happen 
Sarda 19 blame.” 


“Wel,” said Joe as he pulled out his ledger 
land prepared to make out the monthly’ billy 

i sounds fine the way you say i, but I 
think you're getting a bit too theoretical lke 


) oon I ee 


joney| | J Pleasure as he became absorbed in. an 
seeanS mu moe | | Sccount that was several months, overdo, 
| “Some weeks later, Joe arrh 


Model Garage at opening time 
th expresion on his face. He ¥ 
‘of the local paper under Gus's nove. 
fuess you win.” he muttered 
‘Gus took the paper and bezan to read the 
following item 


Hurt in Car Crash 


A car owned and driven by H. D. Gran 
din, $42 West Main Street, was wrecked and 
Grandin sustained a fractured leg ina col- 
Tision with a truck driven by John Giltry, at 
the Hillsbury crossing on the turnpike Yes- 
terday afternoon. Giltry was uninjured and 
his truck was but slightly damaged. Gran- 


ddin was rushed to the hospital where it was 
Said his injuries ‘were not serious but w 


Keep him. confined for ‘weeks 
month, Grandin blames Giltry Yor th 
dent, saying that, as he came to the crossing, 


he biew his born in time for the truck to get 
ut of the way. Giltry asks: “Why didn’ 
Grandin stop?” Turnpike police bave 
started an investigation, 
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‘Here's 
your check 


your drawings 
OK’ 


GONE men make more money playing 
than others do working. They have 
been for-sighted enough to turn a 
hobby into a real source of money. 
Perhaps you've always liked to take o 
pencil and draw little Aigures. Success- 
ful artists are simply men who have 
kept on drawing litle figures, studying 
‘ond practicing, until they became ex- 
pert. You may have just as much abil- 
ity. ‘It costs you nothing to find out— 
and it may be the most valuable dis- 
covery of your life. 


‘The Federal Schools have tought hun- | 


dreds of successful students. | Many 
are now earning from $2,500 to $6,000 
ayear—others even more, Many famous 
artists contributed to this simple, thor- 
‘ough home course, In spare time you 
can learn the things they know about 
commercial a1, lettering, poster design- 
ing, color harmony, fashion drawing, 
etc. Send coupon below—get the free 
book, “Your Future,” which tells what 
other Federal students have done. 
With it, you will receive our Free Voco 
tional Art Test, which our artists will use 
to judge your bility. You moy have 
real talent. 

bring you bigger money ond an easier, 
happier life. Write today. 


FEDERAL SCHOOL of | 
COMMERCIAL DESIGNING 


1012-A Federal Schools Building 
‘ignaopalis, Minn. 


Please send me Art Test and book, 
‘our Future. 


Don't let it rust—it can | 


foath ofthe mare home of any kaown 
ing ape. Tris would be ike enough 

| im itself, but there is more. It is a|region 

which, ate ow and has been far Tons 

‘eological periods—a million years 

Mz Mox: What is 40 striking] about 


‘The striking part is that 
it is in just such a semidesert, far away irom 
any forest, that scientists look for the birth- 
place of humanity 

Me Mox: Why? 

Di. Grncory: Becanse many authorities 
Dolleve ‘that, ifthe forest had remai 
intact, there would have been no incentive 
{or our apelike ancestors to come out on the 
plains, and you apd T would still be Tiving 
forthe trees,” But oo matter where humanity 
arose, T feel confident that it was this kind 
of ereature that heralded the advent of man. 

Ma. Mox: Where do you believe this 
sreat event’ occurred? 


‘4 
° 
& 
8 
2 


hing I ama abvotutely certain. Thats that 
| mam originated fn the Old World; T mean in 

the Eastern Hembphere, but nol in Austra~ 
fis. "There are two histori schools of opin= 
fon, as to wherein this wide reson I may 
ave happened. "Darwin Minted: that man 
tata other seat with fe exes, 

at all other scientists, with few exceptions 
Wok to Cena a man ‘so ely 

thplace. As you know, the expedition 0 
the American Moieum of Natural History, 
‘ow exploring Mongolia under the leader 
thip of Roy Chapman Andrews, is constantly 
Seaeching that country for" loes of man 
frsin. “Dr. Dart ie one of the exceptions 
He believes hi little man-ape: shows. Gat 
| Arica must have been the cradle of human: 


How long ago did the Airican 
map-ape live? 

Dr. Gxtcoxe: In any case, more than 3 
million years ago; perhaps five or six millon 


‘Then the Jaya Man is more 


‘Dr. Gracony: Very” probably 

Me. Mx: You told’ me there were sev- 

1 of these fossil men, all about the same 
What are some of the others? 


R. GREGORY One of the most famous 
1S the Pilidown Man, so called because 

he was found, about twenty years ago, on 
Pittdown Common, at Fletching, in Susex, 
England, When T say “he,” you must real- 
iae that all that was found at fret was a 
umber of skull fragments. A workman, 
digging ia a gravel deposit, smashed the 
skull with is pickax, seatterine pieces over 
the road. The fragments were gathered up) 
by an. Engtish geologist, Charles Dawson, 
| and ‘taken to the British Museum. Tmme- 
y, another big scientific fight Mared up. 
.'Mox: What was the trouble this 


| tne? 

Da. Gxtoonr: 
meaning that scientists, after careful measure: 
ments and calculations, reconstructed. the 
‘head, much in the same way in which you 


‘The skull was restored, 


cin reconstruct a Grcle from cne_or ‘more 
Scements of the circumference. This was 
done independently by several experts. The 
results ranged all the way from the moron 
to the intellectual! 


| HOW MAN-APES BECAME MEN 


4 very small brain-case, almost apelike in its 
restriction. Sir Arthur Keith, the eminent 
British scientist, went to the other extreme. 


His restoration showed a balloonlike head as 
large as that of many modern men, 


Fora 


versity of 
London, and Profesor J. He MeCregor, of 
Cotamtia University, New Vorks made rere 


forations that struck a happy medium 
between the two.” BMcGregor's reconstruc | 
tion has been adopted officially by” the 
American Museum, "Tt gives the Piltdown 
Man a somewhat higher type of skull than 
that of the Java Man. 

Ma, Mox: Dhl that satisfy everybody? 


RB. GREGORY: Pretty well, Mean- 

While, a yard (rom the exact spot where 
fone of the skull fragments had been picked 
4up, part of the lower Jaw was found, with 
‘two ‘molar testh in-place "was 
fairly peaceful. But a'couple of years later, 
the Rev. Teiihard de Chardin, a Jesult 
Brest, one of the world’s greatest authorities 
fon fossil men and mammal, found single, 
Jong, apelike canine tooth in'the same gravel 

‘This started the battle atress, 


in. “Mok: What caused the new diss 
agreement? 
Dr. Grecory: The canine tooth obviously 


befongedt in the jaw, hich Was very” abe~ 
like. "Here, then was. a erature. with a 
human skull, hougl primitive, and ana 
Tike Jaw ‘nod tooth, while the. Java Man 
apparently” shows these features more In 
Tage thee! 20 he Mont pt 
Soil outwardly to apelike that-many 
frst dlamied him as 1" gibbon The cone 
trast between the Pitdow’ aul om the one 
Hand aod the Jaw and teeth on the other 
was so striking that De. Gernt S. Miler, 
Aistingulshed “American. authority on mam? 
mals, flatly declared. ‘that what we were 
Sealing with were the remains of primitive 
‘man and those ofan estinct species of chime 
ppanzeeice ape.” As a matter of fact, the 
Frstion bart really seied yt though the 
majority now agree dhat the Pildown Man 
was actualy one ereature—a man with apes 
Tike jaws and teth 


MER MOR: Ate the apatite teth of the 
Piltdown Man another example of what 
You call “booby traps for scientists?” 

Dx. Guscony: This certainly Yooked like 
fone, and Dr. Miller still thinks i was, But 
Twill tell you of a much more striking 
instance. Have you ever heard of the rolle 
lion-doliar pig-tooth mystery? 

Mk. Mox:. I have not 

Da. Gaeconv: | That is the worst booby 
trap case on record, I ought to know, for 
was one of those caught in it, Some’ years 
ago, a Nebraska archeologist found a balf- 
inc, badly worn down fomil mola tooth in 

11 rock deposit. which placed its age at sev 
tral milhon years. Delighted. with his find, 
ihe sent it on to Profesor Henry Fairfield 
Osborn, president of the American Museum, 
who handed it over for study to his scien: 
Uific assistants, After much research, all of 
them agreed that it was the tooth of a very 
ancient primitive man or of a manlike ape. 
Professor Osborn thereupon christened it 
Hesperopithecis, meaning the ape of the 
‘western world. "But there were a number of 
Scientists, both in this country and in Eng- 


‘Mr. Mox: How did each man picture land, who, when they got a look at the molar, 
the old eitizen? didn't at all agree with this conclusion, "Thal 
nasi = Dr. Gratony Sic Arthur Smith-Wood- Saved the extement, 
es wand, foremost Englsh foil expert, put the Mx. Mox: What was their opinion? 
cn | Pieces fopcther in such a way acto produce Dr Gaoomy"(Comifued om page 135) 
Adress —| 
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‘There were about as many opinions as 
there were experts. The poor little tooth 
was ascribed to 4 200/0l of animals. "One 
thought i belonged to a bear, a second said 
it was the milk tooth of a fosil horse, a 
third believed it was the middle-ear bone of 
an extinct giant ‘mammal, and 20 on. In 
reparation for a response to these criti- 
isms, Professor Osborn turned the tooth 
over,” for further study, to some of his 
ascociates in the Museum, including. mysel. 
Mr. Mox: What did you do with it? 
Dr. Guasory: We worked on the thing 
for months. We compared it with the teeth 
fof every known animal. We had X- 
Photographs made of it {rom every angle, 
nd abo of the teeth we compared it ‘with, 
‘Then’ we published two scientibe: papers, in 
endorsed ‘Profesor 
at is, we decided it. was 
noth of a high form of apelike creature, 
though we were not sure whether of am ape 
or of a man. Still, the criticisms continued 
Mr. Mos: What was the next step? 


JR. GREGORY 
Tump! 


‘The next step was a 
1 personally went to Nebraska, 

jut by the 
material 
We sifted tons upon tons of sand and forall 
fragments, and found about a dozen similar 
teeth, some of which bad the crowns pre- 
served, which our specimen had not 

‘Mr. Mox:| Did that st 

Dr. Garson: Indeed, it did. To our 
horror, we discovered in this way that our 

rasure™ was a molar of a fomll species 
peceary, a remote relative of the ancient pi 

Me. Mox:” But why did ‘you call it the 
“million-dollar” pig-tooth ? 

‘De. Gutcony:” When the X-ray photo- 
srraphs were about to be taken, I handed the 
tooth to the operator and jokingly told him 

with this; i is worth 
"The poor fellow took me 
ferlously and” got so" nervous that he 
promptly dropped it on the stone floor. Tt 
Frroke into a thousand tiny pieces, and a 
colleague of mine and I bad a fine time 
picking “up the pieces and putting. them 
together ‘asain. ‘Later on, 1" published 3 
paper correcting our Hesperopithecus error 
But stil T often was reminded, sometimes {ar 
from gently, of the “value” Thad placed on 
the tooth." Thus ended ignominiously the 
fone hundred percent American ape. But 
‘eience from its mistakes, for, had 
this been true, {€ would ‘have cast serious 
doubt on one of Darwin’ most, important 
Conchisions; namely. that man belongs 
the Old World Division of the manlike apes, 
find did not cross to America until many 


| centuries atter he hal reached man's estate 
és 


Mox! Are there any other real fos 


R. GREGORY: Several, The most 
recent find is the so-called Peking Man, 

and it is probably 
As a matter of fact. there are. two. 
‘skull was found in December, 1970, and a 
Second only last year. The discoveries were 
made by’ a group of students exploring & 
cave thirty-seven tiles southwest of Peking, 
China, under the ditection of Dr. Davidson 
Black, profesor of anatomy at Peking Union 
Medical College, who had jost issued a great 
Scientific book ‘on the subject. There is & 
pretty little romance connected with these 
Sealls 

Ms. Mox: A Chinese Tce Age romance? 

Da. Grecony: “Yes. One of the skulls is 
that of a young man, and the other that of 


Mx Mox: Do (Continued on page 136) 
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(Continued from pase 1 


‘you suppose they really were man and wile? 
Dr. Gxecory: “1 rather like to think 
of them as the Chinese counterparts 
‘Adam and Eve in their paradise. Orisi- 
nally, it was suggested that the skull that 
was found firt was that of a young sit, 
but when a comparative study 'was made 


probable that the first was a young male and 
the second a female 
‘Mx. Mox: Why was this find so impor- 


Gascony: Because the structural 
characteristics of these thick and primitive 
but. unmistakably human skulls absolutely 
vindicates the humanity of the Java. Ma 
and tend to prove that the Pildown Man 
really was one human creature. The brain 
Cases are more advanced than that of the 
Java man. The jaws still are apelike, but 
ihe teeth are decidedly more human ‘than 
those of the Piltdown Man, The Peking 
Man, ‘as the two skulls are collectively 
moreover’ shows an intermediate 

yween the Java Man and the Pil 

Man on the one hand, and the Hi 
‘delberg Man andthe Neanderthal Man on 

the other 

‘Mr, Mox: Who was the Heidelberg Man? 


JR. GREGORY: He really is nothing 

uta huge lower jaw. The mame 
derives from the fact that this remnant was 
found at Maver, Germany, neat H 


iazcony: I mean that he lived in the 
laclal_ period. ‘There were {our 

Picture them as a great seasonal 

drama in four acts, played over a period of 
‘2 million years. Four times bitter winter 
descended on the world, spreading a vast ice 
Sheet over the entire north of Europe and 
Uriving south the animals, with the excep 
‘of few hairy mammals. With each 


that be 

ago. Al 

ancestor of 
‘Ma, Mox 
ed? 


‘Were the Neanderthalers civ= 


JR. GREGORY: While they buried! th 
‘dead and made fine stone implements, 
they still were very low fn the scale of eivilic 
tation. They were abwolutely dependent on 
‘wild animats for food and ‘clothing. The 
Titer Stone Age men, among them the Cro- 
‘Magnons, who lived about 20,000 years azo 
and Jelt us mural paintings in the caves of 
fouthern France, were much more advanced, 
Civilization In our sense, however, did not 
really begin until people invented ways of 
Moring up a food supply. Tn other words, it 
fame in with agriculture and the domest 
Cation of attle, These arts were perfected 
by three streams of invaders—one from the 
Mediterranean, one from the southeast, and 
fone from the Baltic. These three races, 
roughly, are the direct ancestors of the mod: 
fra white man, and you can recognize their 
definite characteristics in people today 
Mk. Mox: How is it posible for def 
nite ‘characteristics, <ach as those of the 
‘Mediterranean and! Nordic ra 
| served and handed down for 
ddous stretches of time? 
De. Grecory: Now you are getting onto 
| the ‘subject of inheritance, and that is 
| another st 


136 


Here’s Tha 
| Long-Hoped-for 
“HOME WORKSHOP 
MANUAL” 


at a new low price! 


Order NOW—send NO 
MONEY~and get thi 
BIG WORKSHOP 
MANUAL for $1,05 less 
than the regular price. 


With the expert belp of this great 
Tandbook you can easly : 
Tarte uer—setia—raio 
expert =~ painter — decorstor — toy 
miter — model mechanic — garden 
Craftsman — metal 

wrorker-bont build- 

trvand general alle 

Sround construction 

fd repairman, 


16 Seerions’ 


NagaBetr He Weeki 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name ln Geld On The Frost Cover 
SEND NO MONEY— 
Just This Coupon 


Write your name before you turn this pane 
Don't iiss this temporary bargain. You oeed 
nd no money’ with the coupon, We vill 
‘nail the Book to you at $3.98... Ds plas 
few cents postage. “Your name wil be 
‘all gold om the frost cnver, It you don't fd 
this “the most" intresting, used 
fnoney saving guide you eve 
Back and your money will be 


inde 
“ORDER ON THIS COUPON" 
SSP Pstcts Nemes New Work N. 


POPULAR SCIENCE MONTHLY 


Pick Trade You Like | we 
and Earn BIG-PAY 


‘Modern equipment worth hundreds of thou- 


‘make 


YMCA & 
TRADE? 
SCHOOL” 


mae 
Fy = “Mechanic 


cane 
ait Rees 
iz fee Bectie 


\WHY WORK FOR OTHERS?) 
{ESTABLISH YOUR OWN. 
{AND TIE BUSINESS (27 21 


Ee AMdsere nite ane 


CARTOON your way 


saortenee: Beeataarea 


BE 


FRAFFIC INSPEETO 


m4 


py 
jae 
ware tee ane es 


Sell before Patenting 


Safe, practical, copyrighted plan, 

time, expense.’ Write 
Chartered Inttate of American Inventors 

1132 Barrister Washington, D.C. 


IN| casitycbuainable powder to'the ink in your 


WEIRD UNSEEN RAYS 
TRAP MASTER CROOKS 


(Continued from pase 38) 


shade of the spot on the glove. The suspect 
was held, his activites traced, and he was 

later sentenced to a Jong term in pr 
At the Pacini Laboratories, last year, it was 
announced that different races can be told 
apart by the fluorescence of teeth and bones, 
When the pulverized tooth material of Cau 
‘asians is placed under ultra-violet rays, Dr. 
Pacini reports, a greenish glow results, That 
tinge and that of 


1930, he was given a chance 
Cicero police dragzed | 
rom the Chicago Drainage Canal the body 
‘2 man swollen beyond recognition, 
skull had been crushed 
Wished to know if the ki 
of a gang war or a 1 
Chinese section. “So a tooth was submitted 
to Dr. Pacinl. Under is apparatus, the 
| pulverized bone glowed with s yellow hue, 
showing the victim was an Oriental, Autho 
ities later discovered he had actually been 
Killed ‘in the Chinese quarter and thrown 
Jno the cana. 


10 AID the mover 
black Tighe 

lugged Into any 
ab 


jer at they appear 
o- be kept om per- 
manent file, One Chicago manufacturer has 
pliced on the market a violet light machine 
{or installing’ in banks for examining checks 
and bil 


checks that are 
pear instantly” ‘when 
ange of the rays, and coun 
lue fluorescence of gen 
‘stand out like a sore thumb, 
d checks with rays, Dr. Good 
8 ago, caught a skillful rim 
| inal who hat mulcted one New York organ: 

ization out of $180,000 in a single year. In 
a number of European banks, ultra-violet 
lamps are installed as part of the regular 


equipment 
Another place where these wonder-work- 

ing rays have found new employment i in 
| examining letters sent to and from prisoners. 


Secret writing about ‘escapes. or smuggling 
drugs of firearms becomes visible in black 
light. Formerly a hot iron was rubbed over 
suspected letters to bring “out the secret 
words. Now such messages are read and 
the letter is allowed to Fo on to confed- 
crates outside who are ‘caught “when an 
attempt is made to carry out the plot. One 
common powder, aesculin, sometimes used 
in secret inks, responds to rays when it i $0 
dilute there i only one part powder to five 
mm parts water! 


T was shown a check 
ned five vears ago with ordi- 
Which a slight amount of this 
had been dissalved.. Under 
Olet lamp, thie old signature 

though written ‘with radium, 


By’‘thus adding 2 small quantity of this 


fountain pen, 
forzer! 

So far, the giants among the detective 
rays have been those of ultra-violet. But | 
others are important too, 

Recently, polarized light—rays that _have 
passed through prism screens and are vibrat- 
ing in one direction only—has figured in a 
number of dramatic cases, Used with the 
etrographic microscope equipped "with. 
special lens, a (Continued om pore 138 
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rare instrument which only a few experts 
‘can bandle, it i now doing remarkable work 
in tracing dust and minerals. Seen through 
this microscope, each mineral has its strance, 
distinctive pattern or interlerence figure, 
"TBE erates tciumoh for this microscope, 

and. the mysterious “one-way” light 
which” makes “its use posible, “occurred 
recently. A. middle-western farmer started 
on an auto trip with his son-in-law. ‘The 
‘machine was found overturned on 3 lonely 
road, the old man, his skull ceushed in, lying 
Al the foot of a bloodstained rock. 

‘The son-in-law, who was uninjured, said 
hhe haut leaped clear just as the car turned 
turtle, but that the older man had been 
thrown from the machine, Witting his head 
fon the rock. This story was accepted, until 

few days later when it came out that a 
large amount of accident insurance had just 
been taken out by the old man. 

Authorities investigated. " Floally, polar- 
ized light, in the bands of an expert with a 
petrographic. microscope, revealed thatthe 

bloodstained rock 
ks in an atrocious 
crime. Bi extracted. from 
the bead east an entirely i= 
ferent pattern. from that given by” pieces 
chipped {rom the bloodstained boukler. ‘Cone 
With this evidence, the son-in-law 
confessed that he bad billed his vitim 


detection, 1 
plercing X-rays, which often play a part. In 
Knboratories where thew penetrating. vibra 


tions stream from glowing tubes, (rauds and 
plots are olten exposed, ‘fake 


have the mame 
light retraction, the same chemical compos 
tion, and even the same atomic construction 
2s the real geen 
‘The only way to tell them apart, a Ger- 
} man physicist has just announced, i: to place 
them! under pawerfal X-rays from a Coole 
lage tbe. 1 the stone ey are gen. 
Ts the moat of an ancient fortress near 
Copenhagen, Danish police, not Tong ag0, 


found the legless body’ of a woman. Exten: 
ong the records of missing 

Tdentify. her. The police 

the body X-rayed, One hung 


proved so badly infected with tuberete 
fouie that they concluded the woman mus 
have been a patient at some hospital 
sotographs fol- 
ng that "of the 
tinknown victim that they followed up the 
clue. When they arrived at the addeess from 
Which the hospital patient had come for 
freatment, they learned she had left two 
weeks before. Undaunted, they examined 
the furniture and” found ‘old. fingerprints 
‘These matched exactly those of the mur 
dered woman. ‘Sure of her identity, the 


police presied on the tral, found a man with 
‘whom she had been associating, and obtained 
Fromm him a confession. 


OW the test tube in the hands of a 
‘chemist beats Sherlock Holmes in find 

‘be told im the next install- 
icinating series. It will give 
don the latest iu research, the wewest in dis 
Zoveries. You showld wot miss its thrilling 
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razor. Only honing will do that for a blade 
‘The investigation also proves that no mat- 
ter how earetully you clean and strop your 
razor after Use, the vital cutting edge will 
rust_away and’ the razor will become dull 
tunless the edge is protected from the mois- 
ture in the air by oll or grease 
‘More than $38,000,000 is spent each year 
for safety razor blades in the continuous war 
against whiskers. Over $1,250,000 goes into 
new safety razor frames to hold these biades, 
and. $300,000 is the amount still spent each 
Ff for streh razors such as barbers se. 
low many ofthese razor edges are nearly 
perfect when new and how many’ will slice 
through an adequate number of toush whis- 
ec made of 
steel tough and strong enough to stand many. 
Stroppines? 
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shaves at ‘the minimum of expense and tion fed. Delays of eves a few days in meal 
trouble? Ssjatest Seite no ime’ Gxt be touch wth ie 2 core by maling the pron bebo. 


"As the photographs of highly magnified Prompt, Careful, Efficient Service 
razor edges show, the fist and most impor- | = rfinee: 
{ant step fe to Keep the cutting edge clean | Ths lage. experienced emniation devote he ene toe 
Ad. well ile oF greased when. notin. ws. i i Son arsre 

Tt sof course, common practice for users 
of stright barber's tazors to strop the eut~ 
ting edie between “shaves, but few sll 
shavers ean do this as well as the profes 
Sonal barber 


see toe 
jeer ments ant 


AX INVESTIGATION of the arbers 
technique in stropping. 4 razor reveals 
ome rather: sartling facts. Each barber 
sce ave wm Wee about what 
Hop tase ad how to. do. the seopping 
You will find barbers sing. stops ranging 
from ‘the palm of the. hand. throwsh how 
shiny canvan and treated roan to Bulle rave 
deather 

"The fact that barbers using these and many 
ather substances for strops ket. ood rests 
fcems to indicate that any of them maybe 
tied provided the stropping is earned out in 
cartiul and workmanlike manner. 
ping. a slety razor’ blade’ presents 
The sme theoretical problem as does 


oh che bie bane f 
ict onl ‘ety tke than Seta 

face tre non fo re 8 ue Regstered Patent Attorney | 
{ake proper ange ston es Sieviowtcmtb tn | 
mechanical stropping device that will bold Spa oles 
The bade at the per ale sing ba BSc roy | 
in the coune of the photoraphic reach Reeipcotmies meceoes | 
into razor blade phenomena, it was found ‘Suter fot tient taba 1 
| et Ga isre elec eke meena 1 

trappers arto masa termi an de aa 
iste of ie tenon snd es aon ' 

irkeubich fer the arn porto a sae 
the cutting edge to come into contact with ak | 
tire pants the Jere dss ore \ 
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that the mechanical stropping devices. de- 
signed for use with standard or modified 
standard razor strops give about as good | 
results as the best of the mechanical devie 
When a razor blade becomes 20 dull tha 
stropping is no longer of any value, then the 
blade must be honed, “Honing is 4 gt 
process carried out on specially fine 
‘This. process is not worth while for safety 
fazor’ blades—new blades are t00_ cheap, 
The hone itselt can be of several uiflerent 


Varieties of either natural mined stone of 
arlifical stone. 
tis obvious that any shaver who wishes 
to do'so may hone satety razor blades with 
equal success provided a fixture is built that 
‘will hold the blade at exactly the right angle, 
Hi the blade is held between the fingers at 
bbe the right angle the results 
0 be satisfactory, as. a. slight 
fingers in moving the blade 
ie hone is sure to produce @ rounded 


will not shave properly 
The photographing of hundreds of safety 
razor blades of various makes proves that 


there i a definite diference im quality. both 
as to their original sharpness and their abil> 


ity to stand up under constant use, Further- 
more, it hasbeen found that there ik a 
‘Considerable difference even between blades 


at is why some blades 
cs and better shaves than, ot 


carbon, and other ingredients, aad although 
je betier razor 
take ‘elaborate pr 


3 
FA 


effects, as the 2000 diameter photomicros | 
sraphi prove. 

Th the hustle and bustle of trying to get 

to work in the morning, shavers are apt t0 

tance af careful lathering in 

rs razor made fity years 


‘point, for neatly etched on the side 
Blade’ were the’ words “Vou 
‘well and Til shave welll™ 


TELESCOPE AID IN WAR 
THOUGHT GALILEO 


Burner of the world’s first telescoy 
viene primary 6 eel i wa, Th 
was disclosed when a letier written 
Galileo Gabe, famous Italian physicist and 
astronomer of the sixteenth and seventeenth 
centuries, recently came to" hight in New 

‘Writing to Cosimo de Medic, 
hhow he had improved the tele: 
scope, and said, “The telescope was made 
for the most accurate study of distances, Tt 
has the advantage of discovering the ships of 
enemies two hours before they ean be seen 
‘with the natural vision and. to. distinguish 
the number and quality of the ships and to 
judge their strength and be ready to pursue 
them, to fight them, oF to fee 


RAVENS FLY ON BACK 


Aviators are not the only: ones eho fly 
upside down.” Recently observers reported 
hhaving seen large flocks of ravens. in Kce- 
land, where the birds are plentiful, in inver- 
ted Might for distances as far as a thousand 
yards.” ‘These upside down fights are seen 
ost often at the time of courtship, when 
the birds Indulge in ale acrobatics. 
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MAN'S ENDLESS 
FIGHT FOR WATER 
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would bear the weight of a column of water 
A square inch in area’ and 100 feet high. 
The concrete conduit. which was. strong 
‘enough on level ground, would burst under 
the tremendous force of water going down 
into a valley. To prevent this they built 
U-shaped sections called “inverted sipbons,” 
‘of powerful steel 

At other places along the lin, fve hyd 
clectric plants were built to send their cur- 
Fent to the city 

‘The system was completed in 1013, and it 
will have. been outgrown in. just ‘twenty 
years. This time it is not the weathers 
fault. It is. because more people have 
decided to congregate near Los Angeles 

Tut the city will be ready. Tt has dug’ 100 
wells in Owens Valley, and set about catch 
ing all the water that ows there, This will 
postpone the threatened shortage until 195, 


nother emergency job is to be 
a. In the Mono b 

ft shuts in the far end of Owens 

reams carry the rail 

ypposite direction, Los 
intends to get that water, An open canal is 
o be dug, crossing Yhe four streambels and 
leading the water out of them into’ a 
daramed-up lake, 

A tunnel isto be driven eleven miles 
through the divide, Through. this. bung- 
hole, the basin will pour its water into 
upper-end of the Owens River, whence i 
Will fow down the river channel to the 
eservoiry and aqueduct—and. save Tos 
Angeles from water famine until the Colo- 
ado River line can be completed 

[Los Angeles more than most cit 

ithe ‘importance "of wat 

wwe made it a garde 
ir own efforts, "Mos 
ireenery and flowers are symbols of 
Mletory’ Inthe str inst drought 

‘The famed climate of the region is dry 
Ina normal year the rainfall at Lox Angeles 
i only 18.2 Inches. ‘That Is Jess than two: 
thirds the amount that fell on Maryland in 
1030, and. Maryland headed the list 
rouht-steicken states, with only $6 pete 
of its usual rainfall! 


has 
Ie 
of its 
human 


URIOUS fact stood 
«a whole. Of th 
reported normal rainfall or better. seven b 
Tee than hard-hit Kentucky, Tt was 
‘unexpectedness of the drought that caused 
the crisis 

“The water supply engincer estimates a 
city’s needs many years ahead. He studies 
the records of the supply that is to be w 


| and "satisfies himsell' that inthe longest 
‘dry periods, it will be safely in excess of 
the community's greatest demands. But in 


many Tocaliies 1 
TOOT set ew stand 
| "Sudden ‘emergencies were created. 
| _ At Lexington, Ky. ordinarily. the rain- 
fall on twelve square miles of watershed, is 
Hifficent to supply the city. | During 1950 
there was a deficiency of 18S inches. An 
inch of rainfall over a square mile of aret 
amounts to more than 17 million gallons 
‘The Lexington watershed recetved about four 
billion gallons less than normal 
‘the filth month of drouzht, the reser 
voirs were nearly empty. ‘The city forbade 
the sprinkling of lawns, washing of autos, 
fand all unnecessary use of water. Ordinary 
human needs had to be met. A reserve had 
to be kept to guard against fire, 

(Officials were alarmed. ‘The Lexington 
Water Company, ‘under the supervision of 
the ‘Community Water Service Company 

Continued on pose 142) 
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pipeline to the Kentucky River, seven miles 

But a ciflike hill rose 385 feet above the 
river's edge. Bullding the pipeline down that 
hillside and lifting the water over it gave | 
engineers a problem, It had to be solved 
‘quickly 

"The slope was so steep that a surveyor 
who had gone out to chart, the route, had 
fallen and lost his transit. A ladder had to 
be built down the side of the hill so. work. 
men could Keep their footing. Concrete for 
the foundations was shot down from the top 
though a dosed trough. Rather than. risk 
lowering the six-ton motor and pump down 
the precipitous slope, the engineers had them 
hauled to the river at a point miles away 
and brought to the foot of the pipeline by 
Boat. 

“Then came another problem. The Ken- 
tucky River was known to rise and fall sud 
denly as much as forty feet. ‘The main 
ump had to be out of reach of flood; but 
With the river at low level, it could. not 
Suck up the water. ‘The theoretical list 
‘of water suction is about thirty-three feet, 
Dut inthis case the practical limit was con- 
sidered nearer twenty. 


TRE gaainer st the pumping sation on 
the hillside out of reach of foods. A 
railway track was built down the steep fort 
foot slope to the river. -A special light pursp 
‘was installed in-a house on wheels, 30 that 
‘move up and down the track, Keeping 
ways at the water's edge. 
‘This “toonerville trolley” was connected 
‘with the main pump by pipe made up of ten- 
foot lengths that could be taken out or added 


Quickly, The last length was of massive 
rubber hose. 
‘An clever 


le transmission line hs 
built to bring electricity, The Tight pump 
Ited the water to the main station on the | 
hithide.” The heavy pump there forced it | 
the res of the way up the slope. From the 
| top it! Bowed “by gravity’ tothe almost 
empty reservoirs 
Cetington war saved from water famine 
| and possible dsaser 
‘Carlinville, Illy got water by dynamite 

‘They had # dam cross Macoupin Creek, but 
the stream ceased to Bow. Io 
Ponds of sl water, ‘The dynamite 
2°channet for the water to run dowa { 
dam 

‘Some localities were threatened with epi- 
demics of disease, because there ‘was it 
enough rainfall to carry away the sewage 
Sind ‘lth that Ungeeed in shh. streams 
And seeped through the parched earth t 
wells The. sate of Kentucky sent out 
TSphoid serum for a rllion peopl. 


HIE full forces of engineering and science 
ere mobilized to repse the invading 

germs that came with the drought, - Chem- 
Rec and bacteriologists were the sentres; 
they tested water supplics everywhere, Fil= 
tration plants were forts to halt. the invis. 
Ible enemies. Ultrasviolet rays bombarded 
them: Chlorine and ozone gassed: them 

Sil over the world and all though history 
there have been occasions when men fousht 
tach other “for the posession. of water. 
Drought and the needs of growing popula- 
tions have served alike to make limited sup- 
plies precious 

‘Two opposite extremes of the struzsie | 
were emphasized by events this year 

‘While hundreds of persons were reported 
dying of thirst in the deserts of Syria and 
‘Arabia, tribesmen wazed a fierce battle for 
well. More than fifty men were wounded 
and many were (Continued on pose 143) 
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MAN'S ENDLESS FIGHT FOR WATER 
(Continued from page 142) 


Killed before the water war ended. 

‘In the United States, at the same time, 
different kind of fight was being waged. It 
was for billions of gallons of water flowing 
Into the Delaware River. The states of New 
York, New Jersey, and Pennsylvania, had 
conflicting claims.’ Supplies were involved 
for New York City, and at future dates for 
Philadelphia, and oiher cites, 

Unlike the desert tribesmen, the p 
for whom the Delaware River water: was 
intended, did not journey miles across the 
‘country to reach it, Many of them did not 
ven Know it was being fought over. 

Engineers went out to bring it to. them 
Rival technicians of the three states clashed 
‘The weapons, instead of knives and guns 
were figures as tothe needs of ities, and 
the supplies “available om. the watersheds 
from’ which they" were to be drawn, 

“The conflict started when New York City, 
anticipating a shortage, planned a ten year 
‘huilding program to bring water from several 
new sources. ‘The water was all-in New 
York state,” But ordinarily emptying into 
the Delaware River, it flowed to New Jer. 
ey and: Pennsylvania, 


FAVENTUALLY, it was realized, the loc 

“tion of industries and. the ‘homes of 
rullions of people might depend upon whether 
the Water followed its natural course down 
the "Delaware, “or whether it was taken 
through tunnels and aqueduets to meet New 
York’ City's needs, 

The fight went to the supreme court of 
the ‘United States,” ‘The court Bxed the 
famount of water that could be taken. When 
the Delaware River falls below a certain 
stage, New York City” must fe 
Water released from her reservoirs, 
heeds of the arious cities are to be settled 


hy: the court 
A river, the court said, “is « My 
Wolfers -a\ necessity of ‘ile that 


rationed among thos 


who have power over 


Even unseen groundwater, flowing beneath 
the surtace the En 


of travel by. the dip of rockbe 
ff the waters flow, and the sel 
‘When New Vork City planned to supple 
ment the water it, recelves from several 
Hundred wells, by drilling more in certain 
parts of Long Islind, ‘other, communi 
protested hotly. Engingers had warned them 
thatthe new’ wells would intercept. the 
groundwater as i lowed toward them, and 
{imperil their own supply 

‘Sometimes the 

roviding ample wat 
Prov D 


thieteen 
est annual water, famines, 
the building of a large storage dam; and the 
only’ threat of shortage since then, came 
the result of too much water, 


HE dam foi 

iment steetcbing 

the North’ Canadian River. During 3 flood, 

the river overflowed the earth wall and ct 

‘a passage through which most of the stored 
water exaped, 

‘With the flood swirling through the bole, 


the dam itself held, The builders, ‘the 
Ambursen Construction Company, " were 
engaged to close the door, ‘The size of the 


fpillways was increased so future floods could 
pass more quickly and less angrily. 

‘The volume of flood water that can flow 
over them pow is as great as Niagara Falls! 
‘This Oklaboma City dam is equipped to xet 
id of enough ater in four days to supply 
New York City with water fora year 


‘The North Canadian is river of extremes. 
1 was so shallow during part of the work 
fon the original section of the dam, that the 
builders shoved it out of its regular bed into 
2 new channel in order to make construction 

"The same builders used am even more 
Interesting method to avoid the bother of 
eater daring part of the work onthe 
Rodriguee dam near Tiajuana, Mexico 
They built a temporary dam across the | 
channel. ‘They’ virtually told. it, “Stop! 
Men 'working!"—and sent it ona detour 
through a conduit ten fect in diameter which 
‘asily held all the water. 

‘The dam is being built for the Mexican 
rovernment, tg save water” for %_rainless 
flay. The rainess day may last, with vary~ 
ing severity, as long as five or Seven years 
‘The reservoir will supply water for ir 
tion and community se 


VEN cities with scersingly easy supplies, 
wometimes encounter dificult. problems 
Cleveland und Chicago, ‘situated’ on the 
shores af lakes, found that there was danger 
of pollution in the water close to land, To 
‘scape the risk, they" built intake pipes four 
‘and five miles out Into. the Takes, 

‘Sometimes apparently intricate devices 
solve a city's problems easily and satisfac 
torily. Naples, Taly, dug five parallel tun 
nels in the gravel thirty” feet underground, 
These tunnels, called “infiltration galleries,” 
extend 2000 eet. Groundwater flows into 
them rapidly, and Naples pumps out th 
ight ‘million ‘fallons a day 

on Inhabitants. 
Early eiviizations 


for her two 


overflow from the river was caught in, 
ms beneath the houses, and drawn out 
of the year 


Striking remains of the lost ci 
he Teas 

ime had fourteen aqueducts, 
them more than ‘ity miles long. 


‘Sometimes 


the conduits were carried for Tons 
‘across valleys, on the tops of walls supported 
by high columns. Under Roman domiance, 

ducts were built for two hundred colo- 
fal cities, 


THENS today receives part of its water 
‘through a rebuilt aqueduct, 1800 years 
fold, After being forgotten for hundreds of 
Sears, twas discovered in the last century, 
ind put back into wee. Recently am American 
firm was engaged to make further enlarge 
nts of the supply system, to keep pace 
‘ith the enormous growih of Uhe city which 
Followed the influx of Greck refugees Trom 
Turkey 
Scientists, studying the ruins of lost cities 
in the Peruvian Andes Mountains, have sent 
‘out word that failing water supplies or 
impurities inthe water, probably were 
largely responsible for the collapse of the 
ancient civilization there. A plague is 
believed to have killed many of the inhab- 
itants; then the difficulties with the water 
forced the survivors to abandon their town 
and. farmlands. The scientibe explorers 
found the remains of a cathedral and other 
buildings that probably were constructed 
before the discovery of America 


OCTOBER, 1931 


BIG 


OPPORTUNITIES 
“AVIATION 


Every 24 hours 84, 
771 miles are flown. 


‘The growth of A\ 

ties and big, pay to aviation me- 
chanict. You can train for a good poritior 
at ove of the Curtiae-W right Aeronautical 
Universitier—leading Aviation Schools in 
the United Staten, A new Mechanics? 


United States Department of Commerce 
airplane and engine mechanic's license, 


jon mechanic. No 
brighter future, 
‘work, oF better pay. 


Curties-Wright Aeronautical Universiti 
located at New York, Chicago, Los 


lacking for a real eppercanity ands 
chance to make big money, mail this cou- 


School near your home, 


CURTISS-WRIGHT 
AERONAUTICAL 


UNIVERSITY 


29 WEST 57th STREET 
NEW YORK CITY 
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When the camera looks... 


through this quartz window— 


must 


CONFESS! 


NGINEERS can now 

A quartz window sealed into the top of the 
cylinder tells their eyes—or their camera—the 
full story. 


watch gasoline burn, 


A photograph of ordinary gasoline sho 
smooth burning wp foa certain point, then a quick 
explosion of the remaining gasoline vapor. Instead 
of pushing down the piston smoothly, much of 
this remaini 
causing overheating and vibration, 


z power is wasted in the knock, 


A photograph of Ethyl Gasoline shows all the 


vapor burning steadily. The power is released in 


one smooth downward pressure just as the piston 


is in position to use it. Controlled combustion 
gives maximum power without wasteful over- 
vibration or harmful knock. 


‘The camera reveals these two types of gasoline 
happen- 
ing in your car every time you drive it. Get the 


combustion. One or the other of them 


Gasoline has always hidden behind itn walls for the most important 
act in its life. But now engineers have lifted thie cloak of my 
‘The diflerence they see between the smooth 

combustion of Ethyl Gasoline and. uneven 


‘explosion of ordinary gasoline is astounding. 


power out of gasoline that is the 


—the power 
out of your engine that it was designed to give. 
Fill up with Ethyl and enjoy the sweeter, more 
powerful motor, the better performance of Ethyl’s 
controlled combustion. Ethyl Gasoline Corpora- 
tion, Chrysler Building, New York City. 
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IN THE DAYS when the life and 
energy of New England were ex- 
pressed in terms of sailing-ships 
and adventurous voyaging, the 
little port of Salem meant more 
to the people of Malaysia than all 
the American Colonies together! 

Today, though few think of De- 
troit as an ocean port, cargoes 
from the farthest corners of the 
earth find their way by sea and 
river, canal and lake, railroad and 
highway, to the docks at River 
Rouge. At East African ports, 
ships are piled with red ore of 
friable chrome destined for De- 
troit. Rare varnish ingredient 
comes from Formosa. Diamonds, 


SS, ast Indian and Lake Ormoc, of the Ford Fleet 


DESTINED FOR DETROIT 


even, are in the cargo from South 
Africa. Rubber and nut-oil come 
from the Yangtze, the Amazon, 
and ports of the Malay States. Bet- 
ter known than Salem ever was, 
Detroit, today, typifies America. 

All the world contributes to the 
making of a Ford! For all the 
world is searched to find the best 
of raw materials to manufacture 
this famous car. And all the world 
receives back again an automotive 
unit of transportation that brings 
a new idea, a new stimulus, to the 
service and well-being of mankind. 

‘The Ford principle has always 
been to produce the best possible 
car for its purpose, regardless of 


cost; and then, by applying the 
highest degree of efficiency and 
the most painstaking economy, to 
bring the cost of its production 
down as far as possible. 

Materials arrive at Detroit, 
by railroad, truck, steamship and 
airplane under exact co-ordinated 
control. Wherever it has been 
found necessary in the interests 
of better speed and consistent 
‘economy, Ford has realigned and 
created systems of transportation 
to further reduce the ultimate 
cost of manufacture. 

As far places contribute to the 
production of the Ford automo- 
bile, civilization gains by its use. 


FORD MOTOR COMPANY 


GOOD .. they've got to be good! 
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